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Onucanue MaTepuaIbHO-TeXHHUYECKO 0a3bl HeHTpa «Touyka pocray,
HCII0JIb3yeMOro sl peajin3auuu
00pa3oBaTeJbHBIX IPOrPaAaMM B PAMKAaX NMpPenoJgaBaHusi XUMUU

Hudgposan (komnviomephas) aabopamopus (LIJT), nporpaMMHO-
anmapaTHbIi  KOMIUIEKC, JaTYMKOBasi CHUCTEeMa —  KOMIUIEKT Y4eOHOro
00Opy/IOBaHUs, BKIIOYAIONIMN H3MEPUTENbHBIN Ol0K, HHTEpEHC KOTOpPOTO
MO3BOJISIET OOECrneynBaTh CBsI3b C TEPCOHAJIBHBIM KOMIIBIOTEPOM, U Habop
JTATYNKOB, PETUCTPUPYIONTUX 3HAYCHUS PATHIHBIX (PU3NUECKUX BETUIHH.

Jdamuux memnepamypost naamunoewvlii — NPOCTOM W HANEKHBIA JATUUK,
MpeAHa3HauYeH JI1 U3MEPEHUs TeMIEepaTypbl B BOJIHBIX pacTBOPax U B ra30BbIX
cpenax. Hmeer pasnuunbli guana3oH wusmepennit ot —40 po +180 °C.
TexHuueckue  XapakTEPUCTUKU  JaTYMKA YKa3aHbl B HMHCTPYKUHUH 1O
AKCILTyaTaluu.

Jlamuuk memnepamypel mepmonapuslii IPEIHAZHAYEH ISl WU3MEPEHUS
temriepatyp A0 900 °C. Mcnonb3yercs MpH BBIMOJHEHUU PabOT, CBSI3aHHBIX C
U3MEPEHUEM TeMIIepaTyp MJIaMEeHH, TUIABJICHUS U PA3JIOKEHUS BEIIECTB.

Jlamuuk onmuueckoii naomuocmu (Koaopumemp) — TpPEAHAZHAUYCH IS
U3MEPEHUS ONTUYECKON MIOTHOCTU OKPAIICHHBIX pacTBOpOB. Mcmonb3yercs mpu
n3yuyeHun TeM «PacTBophl», «CKOPOCTh XUMHYECKUX PEAKIU», ONpeaeIeHUun
KOHIIEHTPAI[M1 OKPAIIEHHBIX HOHOB.

Jlamuuk pH npenHa3zHaueH IJisi U3MEpeHus BoaopoaHoro mokazatens (pH)
BOJHBIX PACTBOPOB B PA3JIMYHBIX HCCIIEOBAHUAX OOBEKTOB OKPYIKAIOIICH CPEIbI.

Jlamuuk 31ekmponposooHocmu NPeAHA3HAUYCH [JI1 U3MEPEHUSl YIEIbHOU
AIIEKTPONPOBOIHOCTU KUAKOCTEH, B TOM YHUCJE W BOJHBIX PACTBOPOB BEIICCTB.
[IpumensieTcs m0OpU HM3YYEHUU TEOPUU  BJIEKTPOIUTHYECKOW JIUCCOLMAIINH,
XapaKTePUCTHUK BOJHBIX PACTBOPOB

Hamuuk xn0pud-uonoe UCtonb3yeTcs: 11 KOJIWYECTBEHHOTO OIPEICICHUS
COJIepKaHMsl MOHOB XJIOpPA B BOJIHBIX PAacTBOpAX, MOYBE, MPOAyKTax nutanus. K
JATYMKY TOJIKJII0YAeTCsl HOHOCEIeKTUBHBIN 3ekTpon (MCD) (pabouwnii anekTpon),
MOTEHIIUAJI KOTOPOTO 3aBUCUT OT KOHIEHTPALMU OMPEAEIISIEMOrO HOHA, B JAHHOM
ciydyae oT KoHueHtpauuu aHuoHoB CI. Tlorenmman UHCD  onpenenstor
OTHOCHUTEJILHO 3JIEKTPOJIa CPAaBHEHUS, KaK MIPABUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpeIHa3HAYECH JIJIs1 KOJIMYECTBEHHOTO ONPEIEICHUS
HUTPATOB B PA3IUYHBIX 00BEKTAX OKPYXKAIOIICH Cpelbl: BoJE, OBOIIAxX, (PyKTax,
KOJIOACHBIX M3JENHIX U T.1.

Mukpockon yugpoeoii npeHazHavyeH 11 U3ydeHUs: (OPMBI KPUCTAIIOB U
HaOJIOICHUS 32 POCTOM KPUCTAIIOB.

Annapam 0na npoeedenusn xumudeckux peaxuyuii (AIIXP) npenHasHayeH
JUISL TIOJIy4eHUSI U JIEMOHCTpAallid CBOWCTB TOKCHMYHBIX IapOB U Tra3oB. OTU
BEI[ECTBA TMOJYYAlOTCSA B KOJOE-peakTope, W TMpu HarpeBaHuu (wiu 0e3



HarpeBaHus) ra3000pa3HbIe BEIECTBA MPOXOAT Yepe3 MOTJIOTUTENbHbIE EMKOCTU
(HacaJKu) ¢ pacTBOpPaMH PEareHTOB, BCTYMAIOT ¢ HUMHU B peaknuio. M30bITOK Ta3a
MOTJIONIAETCA KUAKUMU M TBEPIABIMU peareHTaMu, a TakKe aKTUBHUPOBAHHBIM
yraéM. AmmapaT dYamie BCEro HCIONB3YIOT IS TOJYYCHHS W JIEMOHCTpAIUU
CBOICTB XJIOpa, CEPOBOJIOPOIA.

Ilpuoop ona demoncmpayuu 3a8UCUMOCIU CKOPOCHU XUMUYECKUX PeaKyu
Il om paziuuHBIX PaKmopoe NCTIONL3YIOT TIpH  HW3ydeHUH TeMbl «CKOpPOCTh
XUMHUYECKOUN peakium» 1 TerioBoro 3gdexra xumudyeckux peakui. [Ipudop naér
BO3MOXKHOCTh ~ JOKCIEPUMEHTAIBHO  HCCIACAOBATh  BJIUSHUE HA  CKOPOCTH
XUMUYECKUX PEaKIUi CICTYIOMMX (aKTOPOB: MPHUPOABl PEarHPYIONINX BEIIECTB,
KOHIIEHTpAIlMU PEearupyronmx BeIIECTB, IUIOMIAAM TpaHUIbl paszaena ¢a3 B
TETEPOTCHHBIX CHUCTEMax (TTOBEpXHOCTH COTPUKOCHOBCHHUS MEXTY
pearupyromnyMy BeIeCTBaMt ), TEMIIEpaTyphl, KaTaIu3aTopa, UHIMOUTOPA.

Iunemka-0o3amop — NPUCTIOCOOJICHHE, UCTIOJIB3yeMOe B JIA0OPATOPHUH IS
OTMEpPHBAHMS OINPEACIEHHOTO 00BbEMa IKUAKOCTH. [IMMETKHM BBITYCKAIOTCS
MEPEMEHHOT0 U TOCTOSHHOrO 00bEéMa. B  KOMIIEKTHI 00OpyAOBaHMS IS
METUITMHCKUX KJIACCOB BXOAT YAOOHBIC MHUIETKH- JT03aTOPHI OJHOKAHAIBHBIC,
MO3BOJISIONINE HACTPOUTH HEOOXOAUMBIA O00BEM OTOMpAEMOMN KUIKOCTH B TPEX
Pa3IMYHBIX AUAra3oHax.

bansa kombOunupoeannas NpenHAa3HAUYCHA I HarpeBa CTEKISHHBIX W
dbapdopoBbIX cocynoB, Koraa TpeOyeTcs co3/JaTh BOKPYI HarpeBacMoro cocyja
paBHOMEpPHOE TeMIIepaTypHOE TIojie, H30eXaTh WCIOIB30BAHKUS OTKPBITOTO
IJIAMEHU M PacKal€HHOM sieKkTpudeckoil crmpanu. Kopryc koMOMHMpPOBaHHOM
Oanu cneman w3 amomMuHuA. JKuUJIKocTHas YacTh KOMOMHHMpPOBAaHHON OaHH
3aKPBIBACTCS KOJIBIIAMH PA3JIMYHOTO JHAMETPA.

Ilpubop Ona noayueHus 2azo06 UCTIONB3YETCS ISl TIOJYYCHHUS HEOOJBITUX
KOJIMYECTB Ta30B: BOJOPOAA, KUCIOpoaa (M3 MEPOKCHAA BOJOPO/IA), YIICKHUCIOTO
rasa.

COAEPKAHUE YYEBHOI'O ITPEIMETA

8 kiace

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

[Ipenmer xumuun. Ponp XUMHMM B KH3HM 4YEJNOBEKa. Tejla M BELIECTBA.
du3nNyYeCcKrne CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOsSIHUE BemiecTB. [loHsTHE O
METO/IaX MO3HAHUS B XUMHUHU. XUMHUS B CUCTEME HayK. UMCThIC BEIIECTBA U CMECH.
CrniocoOnI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas: Gopmyna. BajaeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToMHas mMacca. OTHOCHTEIIbHAS
MOJIEKYJIsIpHasg macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.
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dusnueckre U XUMHUYECKUE SBICHUS. XUMHUYECKas Peakius U e€ MPU3HAKH.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX peaKIuil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

XHMMHYECKHUI 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYJI0H, ¢ MpaBUIaMu
paboTel B Jaboparopud W nOpuéMamMu  oOpamieHus ¢ J1abopaTOPHBIM
o0opyJoBaHUEM; H3yYE€HHWE U ONHUCaHHe (U3MUECKUX CBOMCTB 00pasioB
HEOPTraHWYECKUX BEIIECTB; HAOMOeHNnEe (u3nuecKuX (TUIaBJIeHUE BOCKA, TasiHUE
Jbla, pacTHUpaHHWE caxapa B CTYNKEe, KWUMEHWE W KOHJAEHCAIUS BOJbI) U
XUMHYECKUX  (TOpeHHWe  CBEYHM,  MPOKAIMBAHHE  MEIHOW  MPOBOJIOKH,
B3aMMOJIEUCTBUE MEJIAa C KUCIIOTOW) SABJICHUI, HAOIIOAEHUE U ONUCAHUE MPU3HAKOB
IIPOTEKaHUSI XUMUYECKHUX PEaKIUil (pa3joKeHrue caxapa, B3auMOJEHCTBUE CEPHOI
KHUCJIOTHI C XJIOpUJIOM Oapusi, paznoxenue ruapokcuaa meau(ll) mpu HarpeBanum,
B3aUMOJIeHCTBUE Keme3a ¢ pactBopoMm conu Menu(Il)); m3ydenue cmocoOoB
pazneneHusi cmecedl (C TMOMOINIbIO MarHuta, QUIbTPOBAHUE, BBIMAPUBAHUE,
JTUCTWIIALMS, XpomaTtorpadus), MPOBEJACHUE OUYHUCTKH I[MOBAPEHHOM COJIH;
HAOJII0JICHUE U ONMCAaHUE PE3YJbTAaTOB MPOBEACHMS OIbITA, WIUIIOCTPUPYIOLIETO
3aKOH COXPAHEHHUS MAcChl; CO3JJaHNe MOIeNIeH MOJIEKYJI (ILIapOCTEP/KHEBBIX).

Baxuenue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT M mpoctoe
BemecTBo. HaxokneHuwe kucimopoaa B OpHUpoAe, (U3MUECKUE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUcIopoAa B JabopaTOpuud W TPOMBIIUIEHHOCTU. KpyroBopor
KHcIIopoa B mpupoje. O30H — aJlioTponHasi MOAU(PUKALINAS KUCIOPO/Ia.

TernnoBoit 3pPexT XuMUYECKON peaklunu, TEPMOXUMHUYECKUE YPABHEHHMS, K30~
U DHAOTEPMHUYECKHE pEAKUMU. TOIUIMBO: yrojab U METaH. 3arpsi3HEHUE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxxaeHne Bogopoaa B Ipupoe,
¢uznyeckue M XHUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TOJYyUYEHUS.
Kucnotsl u conu.

KonunuectBo BemectBa. Moib. MonsipHast macca. 3akoH ABoraapo. MossipHbIi
00BEM razoB. Pacuérhl 1o XUMHUYECKUM YpaBHEHUSIM.

dusnueckne cBOMCTBA BOAbl. Bona kak pactBopurens. PactBopel. HackimeHnHbie
Y HEHACBHILICHHBIE PacTBOpbl. PacTBopuMOCTh BemecTB B Boae.MaccoBass noiis
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OcHOBaHuA. Poib pacTBOpoB
B NPUPOJAEC M B KU3HHU 4eJIoBeKa. KpyroBopoT BoABI B NPUPOAE. 3arpsi3HEHUE
MpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeguHenud. Oxkcunbl. Krnaccuduxanms
OKCUJOB:  cosieoOpasyrome  (OCHOBHBbIE, KHUCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpasyromme. HomeHknaTypa okcuioB (MeXIyHApOAHAS W TPUBUAIBHASA).
Pu3nYECcKrne U XUMUYECKNE CBOMCTBA OKCUIO0B. [losyueHne okcuaos.

OcHoBanus. Knaccudukanust oOCHOBaHMI: IIENOYM W HEPACTBOPUMBIE
ocHOBaHMs. HomeHknaTypa OCHOBaHMI (MEXIyHapoJIHas MW TPUBUAJIbHAsA).
Du3nyecKrne U XUMUYECKNE CBOMCTBA OCHOBaHuUM. [loiryueHre ocCHOBaHUM.
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Kucnoter. Knaccuduxanus xkucinor. HoMmeHnknatypa KuciaoT (MeXIyHapoIHas U
TpuBuanbpHas). dusnyeckne U XUMHUYECKHE CBOMCTBA KUCJIOT. PsAl akTUBHOCTU
metaiuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenknarypa cosielt (MexayHapo/iHas U TpuBUalbHasA). OU3NUYECKHUE U
XUMHYECKHUE CBOWCTBA cotiell. [lonmyuenue conen.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

XUMUYECKH  SKCIEPUMEHT: KAUYECTBEHHOE  OIPENEICHUE  COACPIKAHUS
KHCIIOpOJia B BO3AyXe; IMOJyYCHUE, COOMpaHHE, paclo3HABaHWE W HU3YYCHHUE
CBOMCTB KHCJIOPOJa; HAOJIOJICHUE B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM U
YCJIOBUSI BO3HUKHOBEHHUSI M TMPEKpalleHusi ropeHus (1Moxkapa); O3HAKOMIICHHUE C
oOpa3sllaMi OKCHJOB H OIMCAHWE WX CBOWCTB; TOJIy4eHHUE, CoOUpaHue,
pacrio3HaBaHME€ W H3Yy4YCHUE CBOMCTB BOJOpoja (FOpEHHE); B3aUMOJICUCTBUE
Bojoposa ¢ okcuaoMm Menu (II) (Bo3MOXXHO HCMOJB30BaHUE BUIEOMATEPUAITIOB);
HaOMoZIeHWe  OOpa3IOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOEHHOCTEM  pacTBOPEHHsS  BEHIECTB C  PA3jIMYHOM  PaCTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEILIECTBA; B3aUMOJCHCTBUE BOABI C METAUNIAMU (HATPUEM U KaJbIUEM)
(BO3MO>KHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB); OMPENICTICHUE PACTBOPOB KHUCIIOT
U TIEJIOYEH ¢ MOMOIIbI0 MHAMKATOPOB; MCCIIeIOBaHNE 00pa3lloB HEOPTAHUYECKHUX
BEII[ECTB PA3IMYHBIX KJIACCOB; HAOIIOJIEHNE U3MEHEHUSI OKPAaCKU MHAUKATOPOB B
pacTBOpax KHUCIOT W IeNoveil; u3ydeHue B3aumojencTBusi okcuna menu (I11) c
pPacTBOPOM CEPHOM KHUCIIOTHI, KHCIOT C METaUIaMH, PEaKUUil HEeUTpaau3aluu;
MOJy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METAJUIA JPYTUM U3
pacTBOpa COJM; PEIICHUWE JKCHEPUMEHTAIbHBIX 3a7ad 1o TeMe «BaxnHeuine
KJIACChl HEOPTaHUYECKUX COCTMHEHUI.

Iepnoanyeckuit 3akon U Ileprnoanyeckass cucreMa XUMHYECKUX 3JIEMEHTOB
. I. MenneneeBa. Ctpoenne aTroMOB. XUMHYeCKasi CBsI3b. OKHUCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PEaKIMHU

[lepBbie MONMBITKY KJIACCU(PUKAIUU XUMUYECKUX 31eMeHTOB. [loHATHE 0 rpynmax
CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IEI0YHO3EMENIbHbIE METasllbl, TajOreHBbl,
UHEPTHBIE Ta3bl). OJIEMEHThI, KOTOpble O00pa3yloT aM(OTepHbIE OKCHUIbl U
TUIPOKCUIBI.

Ilepuonnyeckuit 3akoH. llepuoanueckas cucreMa XHUMHUYECKUX DJIEMEHTOB
. . Menneneea.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (HOPMBI
[Tepuognueckon cucreMsl xumuueckux syemMeHToB [l. 1. Menneneesa. Ilepuonbl
u rpynnsl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA WU
IPYIIIbI 3JIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX siaep. M3orombl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[Tepunonnueckoit cucremsl [. . MenneneeBa. XapakTepuCTUKAa XUMHYECKOTO
AJIEMEHTA T10 ero nojoxeHutro B Ilepuoanueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYyIIaM U MEpUOoJiaM. 3HaYEHUE
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[Teproanueckoro 3akoHa u [leprnoandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIA
pa3BuTHs Hayku U npakTuku. [{. 1. MenaeneeB — y4E€HbIN U TpaIaHUH.

Xumuueckass cBs3b. KoBanieHTHas (MOJsipHAasl M HEMNOJIApHAsi)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAs CBSI3b.

Crenenp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponecchbl
OKHUCIICHUS U BOCCTAHOBJIEHUSI. OKHUCIIUTENN U BOCCTAHOBUTEH.

XVUMHUYECKUI DKCIEPUMEHT: U3ydeHHe oOpaslloB BEIIECTB METAIOB U
HEMETAIUIOB;, B3aUMOJECHUCTBUE THUIPOKCUAA IMHKA C PacTBOPAMHU KHUCJIOT H
HIEJIOYEN; MPOBEAECHUE OIbBITOB, HWUIKOCTPUPYIOIMIUX HTPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN (TOPEHHE, PEAKIIUU PA3JIOKEHHUSI, COCTUHECHUS ).

Me:xknpeamMeTHble CBSI3U

Peanmzamusi MeXmnpeaMETHBIX CBSI3eW MpPU HW3YYCHUH XUMHUHU B 8 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
HNOHSTUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJCJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Iue ecTecTBEHHO-HAYUYHbIE IOHATHSA: HAy4dHbIM (akT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(uKalus, MNEepUOJUYHOCTb, HaONIIO/IEHNUE,
HKCIEPUMEHT, MOJEIUPOBAHHE, U3MEPEHHE, MOJIETb, SBJICHUE.

®dusuka: mMatepusi, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIbI,
pPalvOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUI 3apsl, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (HU3MYEecCKWe BEIWYMHBI, €IMHULIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 kace

BemecTBo U XMMHYeCKas1 peaKkuus

Ilepuonnueckuit 3akoH. llepuomnueckas cucreMa XHUMHUYECKUX DJIEMEHTOB
. . Menneneea. CtpoeHre atoMoB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOICTB
XAMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOJIOB, KM, KalbLUUs W HX
COCMHEHUM B COOTBETCTBHMU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BeliecTBa: BHUAbI XUMHYECKOW CBSI3U. THUIBI KPUCTAIIUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus 1 HoMeHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHAPOAHAS U
TpUBHaIbHAs1). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IMYHBIM
KJIACCAaM HEOPraHUYECKUX COCAUHEHUM, T€HETUYECKas CBA3b HEOPraHHMYECKHUX
BEIIECTB.

Knaccudukanys XuMU9ecKux peakiuil o pa3aTudHbIM MIPU3HAKaM (110 YHUCITY |
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(¢eKTy, II0
W3MEHEHUIO CTETICHEH OKHUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
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YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitTue o ckopoctu Xumuueckod peakuuu. lloHstue 00 o00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakumsax. llomsate o xumuyeckoM paBHOBecHMM. DakTOphl, BIMAIOIME Ha
CKOPOCTb XMMUYECKON PEAKIUU U TOJO0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENBEHO-BOCCTAHOBUTEIILHBIE peakuuy, AIEKTPOHHBIN Oananc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUMH C  HCIOJIB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 37IEKTPONUTHYECKON AUCCOUMUALNU. DIEKTPOJIUTHI U HE- AIIEKTPOIUTHI.
KarnoHnbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun moHHOro oOMeHa. YCIOBHS MPOTEKAHUS PEAKIUM MOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBoOWCTBa KHUCIOT,
OCHOBAaHMII UM cojiel B CBET€ MPEACTABICHUH 00 3JIEKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIPOIIU3E CONEM.

XVMMHUYECKUM DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTAJLUIMYECKUX
pEemETOK HEOPraHWYECKUX BEIIECTB — METAUIOB U HeMeTauioB (rpadura H
aliMasa), CJIO)KHBIX BELIECTB (XJOpuAa HATpUs); HUCCIECJOBAaHHE 3aBHUCHUMOCTH
CKOPOCTH XHMMHUYECKOMW pEeaKkIMH OT BO3JACHCTBUSA pa3IMYHBIX (PAKTOPOB;
MCCIIEIOBAHNE DIIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLUALAN
KHCIIOT, IIeJoueld W cosied (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
IIPOBEJEHUE OIBITOB, WUTFOCTPUPYIOIIUX IPU3HAKA NMPOTEKAHUS PEAKIIUNA NOHHOTO
oOMeHa (0Opa3oBaHHME OcajiKa, BBIJIEICHUE Ta3a, oOpa30BaHHE BOJIbl); OIbBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakuuu pas3lioKEHHUs, COCTUHEHMs); Paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TOMOUIBIO KAYECTBEHHBIX pEAaKUMl HAa HWOHBL, pELICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranibl u MX coeiMHEHUSA

OOmiass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XWMHMYECKHME CBOMCTBA Ha IMpHUMEpPE XJopa
(B3aMMOJEHCTBUE C METalUlaM{, HEMeTalllaMH, WIeo4amMH). XJIOPOBOAOPO/I.
ConsiHast KucCIoTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOBeKa. BakHeulme XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 3iemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapAKTEPHBIE CTENIEHU OKUCIIEHUS.

CrpoeHue u (pu3nyecKkue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAU(UKAIIMM KUCIOPOAa U cepbl. XUMHUYECKHUE CBOMICTBA CEpBHI.
CepoBogopoa, ctpoeHue, (pu3ndecKkue U XuMudeckue cBocTBa. OKCHUIBI Cephl Kak
NPEICTAaBUTENN KUCIOTHBIX OKcuaoB. CepHas KucnoTa, (QU3MYECKUE U
XUMHYECKHE CBOWCTBa (00IIME Kak TMpeACTaBUTENsl Kjacca KUCIOT U
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cneruuyeckne). XUMAYECKUE PEaKIUH, JIKAIMEe B OCHOBE IMPOMBIIIICHHOTO
crocoba mnonyudeHus cepHoil kuciotrel. [Ipumenenue. Conu cepHOl KHUCIOTHI,
KaueCTBEHHAas peakuus Ha cyibdaT-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUM B
npupoge. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIoLIEeH Cpellbl COCAMHEHUSIMU CEpPbI
(KUCTIOTHBIE JIOKIIM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBpaIICHUS.

OO6mast xapaktepuctuka 3jieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIIEHN OKUCIICHUSI.

A3oT, pacmpocTpaHeHHEe B Tpupojae, (Ppu3MdYecKkne W XUMHUYECKHE CBOMCTBA.
KpyroBoport azora B npupoje. AMMHaK, ero Gpu3ndeckue 1 XMMHIECKUE CBOMCTRA,
nosryueHrue W mnpuMeHeHune. Comn aMMOHHS, WX (QHU3UYCCKHE W XHUMHYCCKUE
CBOICTBA, NpuMeHeHUEe. KauecTBeHHass peakiusd Ha HOHBI aMMOHMS. A30THasd
KHCJIOTa, €€ TmojiydeHue, (U3MYecKue M XHUMHUYECKHUE CBOMCTBa (0OIIMe Kak
MpEeACTaBUTEINS Kilacca KUCIOT U crienuduueckue). Vcnons3oBaHre HUTPATOB U
coJieil aMMOHHS B KQUeCTBE MUHEPAIbHBIX YI00peHn. XUMUYECKOE 3arpsi3sHEHHUE
OKpYXalolel cpeapl COCNUHEHUSIMH a30Ta (KUCJIOTHBIE OXKIU, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOJOEMOB).

®docdop, amnorponHsie Moaudukanuu (ochopa, puzndeckue U XUMHUUECKHUE
cBorictBa. Okcup pochopa(V) u dbochopHas kucinora, pu3ndecKue 1 XUMUISCKUE
cBoiicTBa, monydenue. HcmonbzoBanue QocdaTtoB B KayecTBE MHUHEPATbHBIX
yA0OpEHUI.

Ob6mas xapakrtepuctuka 3iemMeHTOB I[VA-rpynmbel. OCOOEHHOCTHM CTPOEHUS
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHUSI.

VYriepon, amtoTponmHbie MOAWGUKANWK, pPacHpOCTpaHCHHUE B  MPHUPO/IE,
dbuznyecknue M XuMHUUYeckue cBoucTBa. AncopoOuusi. KpyroBopor yriaepona B
npupoae. OKcuapl yriiepoaa, ux GU3NUecKue U XUMHYECKHE CBOICTBA, AEHCTBUE
Ha JKMBBIC OPTaHU3MBI, MOJYYCHUE M MPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI,
cBs3aHHBIe ¢ okcugoMm yriaepona(lV); rumoresa T700aTBbHOTO MOTETUICHUS
KJIMMaTa; MapHUKOBBIA d(DPeKT. YTompHas KUCIOTa U € CoyU, UX (PU3UYECKUE U
XUMUYECKHME CBOWCTBA, MOJy4YeHUE W TpuMeHeHue. KauecTBeHHasl peakiusi Ha
kapOoHaTt-uoHbel.  Mcmonb3oBanue  kapOoOHaTOB B OBITY,  MEIUIIMHE,
MIPOMBITIUICHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHavyasibHbIE TIOHSATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
Nx coctaB u XuMHYecKoe cTpoeHue. [loHsATHE O OWOJOTHYECKH BaXKHBIX
BCII[ECTBAX: JKHpaX, OelikaX, YIVIEBOJaX — W HMX POJH B JKM3HU YEJIOBEKA.
MartepuaibHOE €AMHCTBO OPTAaHMYCCKUX U HEOPTaHWISCKUX COCTMHCHUM.

KpemHwnii, ero ¢pusndecknue 1 XMMHUYECKHUE CBOMCTBA, IMOTYYCHUE U TPUMEHEHHE.
CoenuHenusi kpemHHss B npupoiae. OOmue mnpeacraBieHuss 00 OKCHAC
kpemuusi(IV) u kpemuueBoi kucinote. CHUIMKATBI, UX HWCIIOJB30BAaHUE B OBITY,
MEIUIIMHE, TPOMBIIUICHHOCTH. BakHelue  CTpOUTENbHbIE  MaTepHAaIbI:
KepaMHKa, CTEKJO, IIeMEHT, OeToH, jkene300eToH. I[IpoGmembl OGe3omacHOTO
WCITOJIb30BAHUS CTPOUTEITHLHBIX MaTEPUAIOB B IIOBCETHEBHOM KU3HH.



XUMHUYECKUN DSKCIEPUMEHT: HM3Y4YeHHE OOpasiloB HEOPTraHWYECKUX BEIECTB,
CBOMCTB COJISIHOM KHCIIOThI; TPOBEJACHNE KAYECTBEHHBIX PEAKIIMI HA XJIOPH/I-HOHBI
Y HaOJIOJICHUE MPU3HAKOB UX MPOTEKAHUSs; OMBITHI, OTpaXKarolue PU3nuecKue u
XUMHUYECKUE CBOMCTBA TaJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO HMCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHME C oOpa3naMu XJIOPHUIIOB (TalOT€HUJIOB);
O3HAKOMJIEHUE C 00pa3liaMH Cephl U €€ COeTUHEHUSIMU (BO3MOXHO HCIOJIb30BAHKE
BUJIEOMATEPHUAIIOB); HAOIIOJEHUE Tpoliecca OOYTiIMBaHUs caxapa IMoj JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHCJIOTBI, H3Y4YCHHE XUMHYECKHUX CBOWMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHON PeaKIuu Ha Ccylbdar-
WOH W HAOJIOJeHUE TpHu3HAKa €€ MPOTEeKaHWs; O3HAKOMJIEHHWE C (U3HMUYCCKUMHU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHU (BO3ZMOKHO HCIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpas3liaMy a30THBIX U (POCHOPHBIX YIOOpEHUIl; MOJIyYeHUE,
coOupaHue, pacrno3HaBaHWE U U3YyUYCHUE CBOMCTB aMMMaKa;, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO VICIIOJIb30BAHUE BUJICOMATEPHUAIIOB); U3y4eHUE MOJIEIIer
KPUCTAJUIMUECKUX PEImIETOK anmasa, Trpadura, ¢ylsepeHa; O3HaAKOMJICHHE C
MPoIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a; MOJIy4eHHe, COOMpaHue, paclio3HABAaHUE U U3y4YCHUE
CBOMCTB YTJIEKHUCIIOTO ra3a; MpOBEJCHNE KaUeCTBEHHBIX peakluii Ha kapOoHAT- U
CUJIMKAT-UOHBbl W U3YYCHUE TMPHU3HAKOB HUX TMPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH;, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHeunme HeMETAIUTbl U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHMSI

OO6m1as xapakTepUCTHKAa XUMHUUECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAHUU UX
nojoxxeHust B llepuonnyecko  CUCTEME  XHMHUYECKHX  DJIEMEHTOB
J. . MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTamioB. Metaminueckas
CBSI3b M METAJIMYECKAs] KPUCTANIMYECKAas PEIIETKA. DIEKTPOXUMHUYECKHUI P
HaMpsHKeHUH MeTaiuoB. OU3nyeckue U XUMUYECKUe CBOMcTBa MeTaiioB. Oommue
CrocoObl TIONy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amUThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[llenounsle MeTajuibl: TONOXKEHHWE B llepuoanueckor cucremMe XUMHUUYECKHX
anemeHnToB JI. M. MeHneneeBa; CTpOCHUME MX aTOMOB; HAXOXKJICHUE B MPUPOIE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabsl 1
TUAPOKCUILI HaTpus W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

IllenouyHO3EMEIBHBIC METaJIbI MarHum 51 KaJIbLIWM: MOJIOKEHUE
B [leproanueckou cucreme xumuueckux 3yemMeHToB 1. 1. MenneneeBa; ctpoeHue
MX aTOMOB; Hax0JAeHue B npupojae. usznyeckue u XMuMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHEeHHs KalblUs (OKCHUIl, TUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHnii: nonoxxenue B lleprognuecko cucTeME XMMHMYECKHX 3JIEMEHTOB
J. 1. MenneneeBa; cTpoeHue atoMa; HaxokJaeHue B mpupone. dusnueckue un
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XUMUYECKHE CBOMCTBA aTlOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepuoanyueckoil cHCTEME XHMHYECKHUX SJIEMEHTOB
. . MeHnaeneeBa; CTpo€HUE aToOMa; HAXOXJEHHE B mpuponae. Pusmyeckue u
XUMHUYECKUE CBOMCTBa »xene3a. Okcuiabl, ruapokcuabl U conu kenesa(ll) u
xenesa(I1l), ux cocras, CBOMCTBA U MOJTyUCHHE.

XHUMHUYECKHUI IKCIIEPUMEHT: 03HAKOMJICHHE C 00pasllaMH METAJIOB U CIUIABOB,
uX (PU3NYECKUMH CBOWCTBAMH; H3YYCHHE PE3YIbTATOB KOPPO3UU METAILIOB
(BO3MOKHO HCIIOJIb30BAaHUE BHEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJCHCTBUS
OKCHJIa  KaJblUsl W  HaTpusi  CBOJOM  (BO3MOXHO  HCIOJH30BaHUE
BUJIEOMATEPHAIIOB); UCCJEIOBAHUE CBOMCTB KECTKOM BOJBI; MpoLEcCca TOPEHUs
xKeje3a B KUCIOopoJie (BO3MOXKHO HMCIOJb30BaHUE BHIEOMATEPHANIOB); MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIMil Ha HOHBI (MarHus, KajblUs, aJTIOMHUHUS,
nuHka, xxenesa(ll) u xeneza(Ill), mequ(Il)); HabmoneHne U ONMcaHUe MPOIECCOB
OKpallluBaHUsl ITUIAMEHHM HWOHAMHM HaTpus, Kaaus MW Kaiubluid (BO3MOKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHUANIOB); HCCleIOBaHWEe aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATIOMUHUSA M THAPOKCHAA IMHKA; PEHIEHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme MeTaibl U UX COSUHEHUSD.

XuMHS U OKpPYKAOLIa"A cpeaa

HoBble Marepuansl u TexHoJiorMu. BemiecTtBa M marepuanbl B MOBCEIHEBHOM
KU3HHM YeJOBeKa. XUMHUSA U 3710poBbe. bezonmacHoe HCMOIb30BaHUE BEILECTB U
XUMHUYECKUX peakiui B OwITy. llepBasgs mnomolmis MpU XUMHYECKHUX OXKOTAX
1 0TpaBiicHUAX. OCHOBBI SKOJIOTUYECKON TPAMOTHOCTHA. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolien cpenbl (pejenbHas 10mycTuMas KonleHTparus Beniects — [1J1K).
Posnp xuMuu B pelieHnH YKOJIOTHYECKUX MPOOIeM.

[IpupoaHble MCTOYHUKHU YIJIEBOJOPOAOB (Yroyib, MNPUPOAHBIA Tra3, He(dTb),
MPOYKTHI KX TIEPEPaOOTKH, UX POJIb B OBITY U IPOMBIIIICHHOCTH.

XVMMHUUYECKHUI SKCTIEPUMEHT: M3y4eHHEe 00pa3lioB MaTepUasioB (CTEKJIO, CIUIABbHI
METAJIJIOB, IOJIMMEPHBIE MAaTEPHAIIBI).

MexknpeaMeTHbIE CBS3H

Peanu3anmss MeXIpeIMETHBIX CBsS3€d IpU HM3YyYEHWH XHMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOIIMUXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBCHHO-HAYYHOIO LMKJA. Peanus3auuss MEXNPEAMETHBIX CBS3EU IIpU
U3YYEHUU XUMHUU B 9 Kilacce OCYHIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MMOHATHUMI, TaK U MOHSATUH, SIBISIOMIMXCS CUCTEMHBIMU IS
OTACJBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHATHA: HAY4YHBIM (akT, TUNoTes3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJEIb, SBJICHUE, NapHUKOBBIN
3¢ (DeKT, TEXHOIOTHS, MATEPHUATTBI.

@dusuka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIBI,
PaIUOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUYECKUN 3apsn, IIPOBOAHUKH,
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MOJIYIPOBOJHUKH,  JTUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: ¢orocunTes, npixanuwe, Ouocdepa, SKOCHUCTEMa, MUHEpATbHBIC
yIOOpEeHUs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPATbI, TOPHBIE TOPOJIBI, MOJIC3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOEHUS IPOrPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATENBHOMN JIeATeIbHOCTH OpraHn3alnyy B COOTBETCTBUM C TPAAULMOHHBIMU
POCCUMCKUMHU COLMOKYJBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU W HOPMAMH TMOBEAECHHUS U CIHOCOOCTBYIOT
IIpoLEeccaM CaMOIIO3HAHMSL, CAMOPA3BUTHSI M COLIMATIN3ALUN O0yUYaOIIUXCH.

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS  MPOTrpaMMbl  OCHOBHOTO  OOWIETro
oOpa3oBaHUs JOCTUralOTCs B XOJ€¢ OOyYeHHs XUMUU B €IMHCTBE Y4eOHOH H
BOCIIUTATEIbHON AesTeNbHOCTH OpraHnu3aiuu B COOTBETCTBUU C TPAJAULIMOHHBIMU
POCCUMCKMMHU COLUMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBUJIaMU W HOPMaMmH TMOBEACHHS M CHOCOOCTBYIOT
IpoLeccaM CaMOIIO3HAHMsL, CAMOPA3BUTHSI U COLMATIN3ALUN O0yUYaOIIUXCH.

JINYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UUCJIE B YACTH:

IaTpuoTHYECKOT0 BOCTIMTAHUS

1) 1IEHHOCTHOTO OTHOIICHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHIECKOMY
U HAyYHOMY HACIICJMI0, TIOHUMAaHUS 3HAYCHHS XUMHUYCCKOW HAyKU B KHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIANIETh JOCTOBEPHOUM WH(pOpMAIMEH O
NEPEIOBBIX JOCTHIKCHUSX W OTKPBITUAX MHPOBOM M OTCUCCTBECHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

I'pakaaHCKOro BOCIMTAHUSA

2) TpeACTaBICHHMS O COLMAIBHBIX HOPMaX U MPaBWIAX MEXINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbBHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JAESITENbHOCTUH MpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOIECCe JTOW Y4eOHOM JesATENbHOCTH,; TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKM CBOMX TOBAPHUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIEACTBUM MOCTYIIKOB;

11



IleHHOCTH HAYYHOTO MO3HAHMS

3) MHUPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE M XUMHUYECKOM pEakIlvw,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIIOIIMX
OCHOBY JIJIl TIOHUMAHHUsI CYIITHOCTH HAy4YHOW KapTHHBI MUpPA; MPEACTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOHOM CPEZIOi, O POJIM XUMHUHU B TO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJyYCHUE HOBBIX 3HAHUH IO
XUMHUH, HEOOXOIUMBIX JUIs1 OOBSICHEHUS HAOJI01aEMBIX MPOIECCOB U SIBJICHUI;

5) mo3HaBaTeNbHONU, HHPOPMAITMOHHON U YUTATEIHCKON KYIbTYPhI, B TOM YHUCIIC
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPAaBOYHON
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

6) uHTepeca K OOYyYCHHIO M IIO3HAHHWIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  caMoOOpa3oBaHHIO, TMPOSKTHOM W  HCCIIEI0BaTEIIbCKOMN
JeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUYCHHS B
JTaJIbHEHIIIEM;

®opMupoOBaHUs KYJIbTYPbI 310POBbS

7) OCO3HaHMS IIEHHOCTH >KU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 3J0POBBIA 00pa3 *KHU3HH, OCO3HAHMS MOCIEICTBUN U
HENPUATHS BPEIHBIX TPUBBIYEK (YIOTPEOICHUS aKOTOIsl, HAPKOTUKOB, KYpEHUs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBui OE30MacCHOCTH TMpU OOpallleHUd C
XUMHYECKHMH BEIIECTBAMH B OBITY U peaibHON KU3HU;

TpyaoBoro BocnuraHus

8) mHTEpeca K MPaKTUIECKOMY M3yUEHUIO Ipodeccuii U Tpyia pa3TudHOro poja,
YBOXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBON NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHHUs NPEIMETHBIX 3HAHUW MO XHUMHH, OCO3HAHHOTO BBHIOOpA
WHUBUyaIbHON TPAEKTOPUHU MPOJOJIKEHUSI 00pa30BaHus C YUYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIIECTBEHHBIX NHTEPECOB U TTOTPEOHOCTENH;
yCHENTHON Mpo(deCcCUOHATLHON ACSTENHHOCTU M PA3BUTHSI HEOOXOIUMBIX YMEHUH;
TOTOBHOCTh aalTUPOBATHCS B PO ECCHOHATBLHOM Cpejie;

JKOJIOrMYeCKOro BOCIIMTAHUA

9) SKOJOrMYecKH UEeIecOO0pa3HOro OTHOIIEHHS K NPHUPOAE KaK HCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUS LIEHHOCTU 3/I0POBOIO U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY
bu3nYeCcKOMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUS LIEHHOCTU COOJIIOJICHUS
paBuJ O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

10) cnocoOHOCTH TMPUMEHATH 3HAHMS, MOTydaeMble MPU U3YUYEHUU XUMHH, IS
pemeHns 3a1ad, CBSA3aHHBIX C OKPYXKAKOLIEH INPUPOAHOW CpEeNoM, IOBBILIECHUS
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YPOBHSL ~ DKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX PEIICHUs TOCPEACTBOM METOJI0OB XUMUU;

11) oSKoJOrMYECKOro MBIIUIEHUS, YMEHHUS pYKOBOJCTBOBATbCSI MM B
II03HABATEIIbHOM, KOMMYHUKATUBHOMN U COLMAJILHOM IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX pPE3yJbTAaTOB  BBIACISAIOT 3HAYMMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIlEHAYyYHbIE TOHATUS (3aKOH, Teopwus,
NPUHIMI, TUNoTe3a, (PaKT, cucTeMa, MPOLEcC, SKCIEPUMEHT U Jp.), KOTOpbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUU M3 3TUX NMPEeAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIeunBalOT (OPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOU
NEeSATEIbHOCTH.

MeranpeaMeTHbIe Pe3yNbTaTbl OCBOEHUS 00pa30BATENbHONM MIPOrpaMMbl IO
XUMUHU OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU IT03HABATENbHBIMU JIEHCTBUSIMH, B
TOM YHCJIE:

ba3oBbIMU JIOTMYECKUMU AeHCTBUAMH

1) ymeHueM HCIONIb30BaTh NMPUEMBI JIOTHYECKOTO MBIIIJICHUS MPU OCBOECHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MpPU3HAKH, YCTAaHABIIMBATh B3aUMOCBS3b C JAPYIMMHU THOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS 111 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBIICHUI; BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaAKITUH;
yCTaHaBIMBAaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU H3y4YCHUS;
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHAYKTHBHBIC, IETyKTUBHbBIE, IO aHAJIOTUH);
JienaTh BBIBOJIbI U 3aKITFOUEHHUS;

2) yMEHHMEM NpPHUMEHSATh B MPOLECCe IMO3HAHUS MOHATHS (MPEIMETHbIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh LIMPOKO MIPUMEHSEMbIE B XUMUU MOJICIIbHBIE TTPEICTABICHUS —
XUMHUYECKUW 3HaK (CHMMBOJ DJIEeMEHTa), XUMHUYeckas Gopmylia U YpaBHEHHUE
XUMUYECKON peaklud — MpH PEeIIeHUH Y4eOHO-TI03HABATENbHbBIX 33]1a4; ¢ YUETOM
ATUX MOJEIBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEpU30BaATh CYIIIECTBEHHbIC
NPU3HAKK H3YYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U XUMHUYECKHX
peaxiuii; BRISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUMHHO-CIECICTBEHHbIE CBSA3H U
MPOTUBOPEYHS B M3y4aeMbIX MPOIECCAX U ABJICHUSX; NMpPEAJiaraTb KpUTEPUH IS
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOSTEILHO BHIOMPATH
crioco0 pemieHus: yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIICHUS,
BBIOMpATh HauOosiee NOAXOAAMMA € Y4ETOM CaMOCTOSATENbHO BBIIEIEHHBIX
KpUTEPHUEB);

ba3oBbIMH HccIe10BaTeILCKUMU 1eHCTBUAMU

13



3) yMEHHEM HCHOJb30BATh MOCTABJICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA
NO3HAHMs, a TaKXKE B KAaueCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI 1O
IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXICHUI;

4) npuoOpeTeHHE OIbITa IO IJIAHUPOBAHUIO, OpPraHU3alUU U IPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB: yMEHHE HaONIoAaTh 3a XOJOM IpoIllecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyIUpOBaTh 00OOIIEHUS U
BBIBOJIbI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMSI, COCTABIATh OTUET
O MpojeIaHHON paboTe;

Paboroii ¢ unpopmanmen

5) ymeHueM BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHPOBATH HH(POPMALUIO
pa3IMYHBIX BUIOB U (HOPM MpeACTaBICHUS, MOTYyIaeMyIO0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcsl MHTepHETa); KpPUTUYECKH OLEHUBATH NPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHEM NPUMEHATh Pa3IMYHbIe METOJbI U 3aMPOCHl IPU MOUCKE U OTOOpE
UHPOpPMAllMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEIEIEHHOIO THUIIA; IPUOOPETEHHE OIbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHUSI PA3JINUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIBHYIO (DOpMY MpEACTaBICHUS UHPOPMAIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrarpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

7) yYMEHHEM UCHOJb30BaTh MW aHAJUM3MPOBAaTH B IIpoliecce Y4YEOHOU W
UCCJIEI0BATENBCKONW JEATEIbHOCTH MHPOPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelibl;

YHuBepcaJbHBIMH KOMMYHUKATUBHBIMH /1€/iCTBUSIMH

8) yMeHHeM 3a71aBaTh BOIIPOCHI (B XOJI€ AUAJIOTA U/ W JUCKYCCUH) TIO CYIIECTBY
oOcyxkaaemMol Tembl, (OPMYIUPOBATH CBOU TNPEUIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NTPEUIOKEHHON 3a1a4K;

9) mpuoOpereHue omnpITa MPE3EHTAUN PE3YIbTATOB BHIIOJHEHUS XUMUYECKOTO
IKCIIEpUMEHTa (JTa0OPaTOPHOTO OMBITA, Ta0OPATOPHOUN PaOOTHI MO MCCIIETOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IMO3HABATEIBHON M
UCCJIEIOBATENLCKOW JIEATENIbHOCTH TPHU PELIEHWH BO3HUKAIOIIUX MpoOJjeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS MO3UIMK (0OCYXIEeHUS, 0OMEH
MHEHUSMH, «MO3TOBBI€ IUTYpPMbI», KOOPAMHALIMS COBMECTHBIX JCHCTBUH,
OTpeJIEICHHE KPUTEPUEB 10 OLICHKE KaYeCTBA BBITIOJIHEHHOW pabOThI U JIp.);

YHuBepcajJabHbIMU PeryJsiTHBHBIMY /1€/iCTBUSIMH

11) ymeHueM camMoCTOSTENBHO OMPEAENATh LEIU AESITEIbHOCTH, MIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3EeKTUBHbBIE CIIOCOOBI PEIICHUS YUSOHBIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WJIH KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUM IIPU BBINOJHEHUM 33JaHAW C YYETOM
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MOJIYYCHHUA HOBBIX 3HaHUH 00 N3y49aCMbIX 00BEKTAX — BCIICCTBAX MW PCAKIHAX,
OOCHHUBATDb COOTBCTCTBUC IMOJTYUCHHOI'O PE3YyJIibTAaTa 3asBJICHHOM OCIun,

12) YMCHHUCM HCIIOJIB30BATh MW AHAJIM3HUPOBATH KOHTCKCTBI, IIPCHJIAIaCMbIC B
YCJII0BHUHA BaHaHHﬁ.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe npeaMeTHBIX pe3ynbTaTOB MO OCBOEHUIO 0053aTENLHOTO CO/IepKAHUS,
YCTAHOBJICHHOTO JIaHHOW TIpUMepHON pabodelt mporpamMMoM, BBIJEISIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBbIE 3HAHMS, YMEHHUS U CIOCOOBI JIEWCTBUIA,
cnenuuyeckre Mg MPeIMETHON 00yacTu «XUMHS», BUABI JESITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro UWHTEpHpeTanuud, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSIX.

[IpenMeTHble pe3ynbTaThl OTPAXarOT CPOPMUPOBAHHOCTh Yy OOYUYaIOIIUXCS
CHEQYIOIINX YMEHUM:

8 kiace

1) packpwvieameb cmbici OCHOBHBIX XUMHYECKHX IOHSATHH: aToOM, MOJICKYyJa,
XUMHUYECKUW 3JIEMEHT, IMPOCTOE€ BEHIECTBO, CJOXKHOE BEIIECTBO, CMECHh
(omHOpOIHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTEIIbHAsi aTOMHas U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas
JIOJISI XUMHUYECKOTO DJIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHE, COJIb, JJIEKTPOOTPUIIATEILHOCTh, CTEMEHb OKUCICHUS, XUMUYECKas
peakiuus, KiacCu(pUKAIMS PEeaKIuii: peakiui COSAMHEHUS, PEaKIIuu Pa3I0KEHNUs,
peaknuu 3aMelIeHus, pPeakluu OOMEeHa, IK30- M DHIOTEPMHUECKHE DPEaKInu;
TEIUIOBOM A(PheKT peakuwu; sapo aToma, JICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAsS U HEMOJsIpHAs
KOBaJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasi J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

2) unnocmpuposams B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI (CM. T1. 1) 1
MIPUMEHSTH ATH TIOHATHSI IPY OTIMCAHUH BEIIECTB M MX MPEBPAICHHII;

3) ucnonv3oeamv XAMUYECKYIO CUMBOJIMKY JIJISI COCTaBICHUS (OPMYJ BELIECTB
Y YPAaBHECHUM XUMUYECKUX PEAKIUN;

4) onpedensimvb BaJEHTHOCTh aTOMOB DJEMEHTOB B OMHAPHBIX COCAHMHECHHSX,
CTETICHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAIICKHOCTD
BEIIIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUN 1o GopMyliaM; BUJ XUMHUYECKON
CBSI3M (KOBAJICHTHASI 1 MIOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSIX;

5) packpvieamo cmvicn Tlepronueckoro 3aKOHa . 1. Menneneena:
JEMOHCTPUPOBATh  MOHHMAHHWE  TEPUOJUYECKOW  3aBUCHMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT UX ToJiokeHusi B [lepuoaudeckoil cucreMe; 3aKOHOB
COXpPAHEHHMS MacChl BEILECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
yU€HHMsI, 3aKOHAa ABOraJpo; ONMUCHIBATh M XapaKTEepU30BaTh TaOIUYHYIO (GOpMy
[lepuonyueckoit CUCTEMbI XUMUYECKUX SJIEMEHTOB: Pa3iMuaTh MOHITHUS «TJIaBHAS
noArpynmna (A-rpymnmna)» u «mnobdounas noAarpynmna (b-rpynmna)y», manasie 1 60JbIIHe
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NEPUOAbI; COOTHOCHUTH  OO0O3HAu€HHUs, KOTOpblE HMMEIOTCSI B  Tabiuie
«Ilepuoanueckass cucrema xumudeckux osnemeHToB JI. . MenneneeBa» ¢
YHUCJIOBBIMU  XapaKTEPUCTHUKAMU CTPOCHHMSI aTOMOB XHMHUYECKHX DSJEMEHTOB
(coctaB u 3apsn sjapa, 00IlIee YHMCIO AJIEKTPOHOB M paclpefeleHUue HUX II0
AJIEKTPOHHBIM CJIOSIM);

6) xkraccuguyuposames XUMUYECKUE SJIEMEHTBI; HEOPTaHWYECKHUE BEIICCTBA;
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TeroBoMy 3G (heKTy);

7) xapaxmepuzoseams (onucvleamv) oONME XHUMHYSCKAE CBOWCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TOJTBEPXKAasl OINHUCAHUE TMPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

8) mpoecrozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa; BO3MOXXHOCTH TPOTEKAHUS XWMHUYCCKHX IPEBPAIICHHA B Pa3IUIHBIX
YCIIOBHUSIX;

9) ebiuucaMb OTHOCUTEIBHYIO MOJICKYJISAPHYIO U MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJK0 XMMHYECKOrO 3JIEMEHTa MO (OpMyse COEIUHEHHS; MACCOBYIO
JIOJII0 BEIIIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XUMUYECKOU
peakiuy;

10) npumensimob OCHOBHBIC ONEPAIIMU MBICIUTEIBHOMN JCATEIBHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEeMAaTH3alMI0, KIAaCCU(DUKAIUIO, BBISIBICHHUE
MPUYUHHO-CJICACTBCHHBIX CBSI3€M — IS HW3YYCHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIHMi; €CTEeCTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOIOACHHUE,
U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICIICHHBIN);

11) cneoosamsb ipaBUIIaM TOJB30BaHUS XUMUYCCKOM TIOCYI0M M J1a0OpaTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIIaM OOpaIICHHs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMUA TI0 BBITTOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIBITOB II0
MOJIYYCHUIO U COOMpaHUIO0 Tra3000pa3HbIX BEHIECTB (BOJIOpPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM JOJIEd PacTBOPEHHOTO
BCI[ECTBA; IUIAHUPOBATh W MPOBOAWTH XUMHUYECKHE IKCIEPUMEHTHI  TI0
pacno3HaBaHUIO PACTBOPOB IIENIOYEH U KHCIOT C TOMOIIbIO HWHAMKATOPOB
(;makmyc, heHondTarenH, METHIOPAHXK U Jp.).

9 kiacce

B cocraBe nmpeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTEILHOTO COICPKAHUS,
YCTAaHOBJICHHOTO JaHHOW TPUMEpPHON pabouell mporpaMMoOM, BBIJCISIOT:
OCBOCHHBIC OOYYAIONIMMUCS HAay4YHbIC 3HAHUS, YMEHUS W CIOCOOBI JCHCTBUH,
cnenuuyecKkre IS MPEIMETHON 00yiacTu «XUMHS», BUABI JESITEIBHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro WHTEpHpeTanuud, MNpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

[IpenMeTHble pe3ynbTaThl MPEJCTABICHBI OTpaXXaloT CHOPMUPOBAHHOCThH Y
OOy4JaronmMxcs CAeAYIOMUX YMEHUI:

1) packpuvisame cmblci OCHOBHBIX XUMHUUECKUX MOHITHN: XUMUYECKUN DJIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTEMNEHb OKHUCIICHHS, XUMHUYECKas
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peaKiusi, XMuMUYECKast CBSI3b, TETIIOBOU d(PPEKT peakiuu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp; DJNEKTPOJIMTBL, HEINEKTPOJIMTBI, SIJIEKTPOJUTHYECKAs IAUCCOLMALINS,
peakiy HOHHOTO 0OMEHa, KaTaau3aTop, XUMUYECKOE paBHOBECUE, OOpaTUMBbIEC U
HeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, HWOHHAs, METaJUTMYecKas),
KpUCTAJUTNYECKasl pelETKa, KOPPO3Usl METAIOB, CIUIABbl; CKOPOCTh XHUMHUYECKON
peakiuu, npeaenbHo qonyctumMas konuentpauus (I1I1K) Bemectna;

2) unnrocmpuposams B3aMMOCBSI3b OCHOBHBIX XHMHUYSCKHAX MOHATHHN (CM. I1. 1) 1
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzosamv XUMUYECKYIO CUMBOIIUKY JUISI COCTABICHUS ()OPMYIT BEUIECTB
Y YPAaBHEHUUN XUMUYECKHUX PEAKIINM;

4) onpedensimb BAJICHTHOCTh W CTEIICHb OKHUCJICHUS XMMHUYECKHX JJICMECHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIAcCy COENMHEHHM 1o ¢opMmynaM; BHJI XUMHUYECKOW CBsI3M (KOBaJEHTHas,
WOHHAs, METaJUIMuecKasi) B HEOPraHUYECKUX COCJAMHEHMSX; 3aps]] HOHA IO
XUMHUYECKON (hopMmyJsie; XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUM, TUIT KPUCTAJNIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

5) packpvisamv cmoicn [lepuoguueckoro 3akona JI. M. MennaeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHMMAHHE: OIMUCHIBATh W XAPAKTEPU30BATh TAOIMYHYIO
dbopmy Ilepuoguueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OOoJbIIME TEPUOJbl; COOTHOCUTH  O0O3HAUYEHMS, KOTOpbIE HMEIOTCS B
MEepUOANYECKON TaOJIUIle, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsAl sApa, oOlIee YHUCIO BJIEKTPOHOB U
pacripeielieHue UX Mo 3JIEKTPOHHBIM CJI0sIM); OOBIACHATH O0IIHME 3aKOHOMEPHOCTH
B U3BMEHEHUH CBOWCTB 3JIEMEHTOB U MX COCAMHEHUN B MpE/ieNiax MaJbIX [IEPUOJIOB
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

6) kraccuguyupoeams XUMUYECKUE OSJICMEHTHI, HEOPTaHMUYECKHE BEIIECTBa;
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYACTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TerioBoMy d(hQeKTy, M0 HUZMEHEHHI0 CTEMEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

7) xapaxmepuzoséams (ONUCHIBATE) O00IIHE M CHEHU(PUUESCKHE XHUMHYCCKUE
CBOMCTBA TPOCTBIX W CIIOXKHBIX BEIIECTB, MOJTBEpPKIas OMNHUCAHUE MPUMEpPaMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMUYECKUX PEAKITU;

8) cocmaensimv ypaBHEHUS  DJCKTPOJUTHYCCKOW  JIUCCOLMAIMM  KHCJIOT,
LIEJI0YEd M COJIEM; IIOJHBIE U COKpALEHHBIE YPaBHEHUs PEAKLUi HOHHOIO
oOME€Ha; ypaBHEHUsI peakluid, MOATBEPKIAIOIIUX CYHIECTBOBAHHUE T'€HETHYECKOU
CBSI3M MEXJ1y BEUIECTBAMH PA3JIMYHBIX KIJIACCOB;

9) packpwvieamv  cywHocmbs  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIUH
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIIni;

10) npoenosuposams CBOWCTBA BEMIECTB B 3aBUCHMOCTH OT HX CTPOCHUS;
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILCHUN B Pa3JIUYHBIX YCIOBUSX;
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11) gviuucasams OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB;
MAacCCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa Mo (HOpMyse COCTUHEHHS; MAaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE; MPOBOAUTH PacUEThl MO YPABHCHHIO XUMHUYECKOU
peaxiuu;

12) cnreoosame nipaBuIIaM T0JIb30BaHUS XUMUYECKOM OCYI0H U JTaOOpaTOPHBIM
000pyIOBaHUEM, a TaK)Ke TpaBHIIaM OOpaIICHHS C BEIICCTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSAMU TI0 BBIMOJHCHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);

13) nposooums peakuuu, MOATBEPIKAAONINEC KAYSCTBEHHBI COCTAB Pa3IUIHBIX
BEIIECTB: PAClO3HABATh OMBITHBIM MyTEM XJIOPHI-, OpOMHII-, HOIUA-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KaTHOHBI aAMMOHHUS U HOHBI
W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUYECKHX
BEIIICCTB;

14) npumensimb OCHOBHBIC OIIEPALUN MBICTUTEIBHON ACATEIHHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTEMAaTH3allUi0, BbIIBICHUE TNPUYUHHO-
CIIGICTBEHHBIX CBSI3€M — JUI1 M3y4YEHHUS CBOMCTB BELIECTB M XHMHUYECKUX
peakuuii; eCTeCTBEHHO-HAyYHblE€ METO/BI MMO3HAHUSI — HAONI0ICHHEe, U3MEpPEHHE,
MOJIETUPOBAHUE, SKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN).
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4. TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC (2 4 B Hegemnto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsl)

IIpumep Kosmn4yecTBo OcHoBHOe OcHoBHbIE BUABI | DiiekTpoHH | Ucnoab30B
HbIE yacos cojiepKaHue AesiTeJIbHOCTH 18771 aHue

TeMBbl, oOyyaromuxcsa | odpa3oBare | 000pyI0BaH
packpbl JIbHBIH us
Bamolue pecypc «Touka poc
JMAHHBIN TA»
pasaena

nporpa

MMBbL, B BCer | K/p | n/p
xommyec | ©

TBO

4acos,

0TBOAM

Moe Ha

HX
H3yYeHH
e
Paznen 1. IlepBonauanbHble xumuueckue noustus (20 1)
IMoBTOp | 5 1 - [lepuoanueckuit e Xapakrep |POHI, Hudposas
eHue u 3aKOH. M30BaTh YUU.PY, nabopaTopu
yriryoJie [Meproanyeckas XHUMHYECKUEC skysmart s RELEON
HHe crcTeMa HIIEMEHTBI [udposoii
3HAHMH XUMHYECKHX HIEPBBIX TPEX JaT4YnK
OCHOBH 3JIEMEHTOB NEePUOOB, KaTusl TeMIIepaTyp
BIX . . MeHaeneeBa. | u kaplud MO UX bl
pa3ae’io CTpOGHI/Ie ATOMOB. | ITOJIOXXKCHHIO B IIJIATUHOBBIN
B 3aKOHOMEPHOCTH B | [Teproanueckoit
Kypca 8 N3MEHEHUHN cucreMe
KJjacca CBOICTB . . Menneneen
XUMHUYECKUX a.

3JIEMEHTOB MEPBBIX
TpEX MEPUOOB,
KaJIus, Kb U
UX COCINHEHNH B
COOTBETCTBHUH C
MOJIOKEHUEM
5JICMCHTOB B
MEPUOINYECKOMN
CHCTEME B
CTPOCHHUEM HX
aTOMOB.
Knaccudukanms n
HOMEHKJIaTypa
HEOPraHUYECKUX
BCIIECTB
(MexmyHapoIHas

e Kiaccudu
IUPOBAThH U
Ha3bIBaTh
HEOPTaHUYECKHE
BEIIECTBA
M3y4YEHHBIX
KJIaCCOB.

e  OnmucwBat
b o01IHe
XUMHAYECKHE
CBOMCTBA
BEIIECTB
Pa3IUYHBIX
KJIaCCOB,
MOATBEPKIATh
CBOMCTBaA
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U TPUBHAJIbHAS).
XHUMHYECKUE
CBOIMCTBA BEILECTB,
OTHOCSIINXCS K
pa3IU4HBIM
KJlaccam
HEOPraHUYECKUX
COCIMHEHUHN, UX
TCHETHYECKas
CBSI3b
HEOPraHUYECKUX
BELIECTB.
Crpoenue
BELIECTBA: BUJIbI
XUMHYECKOH CBSI3U
U TUIIBI
KPUCTAJTINYECKUX
pEelETOK.
3aBUCUMOCTh
CBOICTB BEILLIECTB
OT UX CTPOEHUS.

puUMepamMu
MOJICKYJISIPHBIX
YPaBHEHUN
XHUMUYCCKHUX
peakuuii.

e  Omnpenens
Th BH]
XUMHUYECKOU
CBSI3U U THII
KPUCTAJUIMYECKON
pELIETKU
BEIICCTRA.

e [Ipornosu
pOBaTh CBOMCTBA
BEIIICCTB B
3aBUCHMOCTH OT
UX CTPOCHUS.

e  Brictpaus
aTh Pa3sBEPHYTHIE
MMICbMCHHBIC U
YCTHBIE OTBETHI C

OIOpOM Ha
JdemoHcTpauuu UH(POPMAITHIO U3
1. Mopnenun y4eOHUKa U
KPUCTAIUTHYCCKAX | cripaBOYHBIX
pemEToK MaTepUaoB,
HCOPTraHNYCCKUX I'paMOTHO
BCIICCTB. HUCIIOJIb30BaTh
2. M3y4eHHBIN
KopoTtkonepuoaa | moustuiinbii
au ammapar Kypca
JUTMHHOTIEPUOAHAS | X IMUL.
(opmsr 5 e Hcmons3o
[Tepuonnueckon BATh NIPH
CHCTCMBI BBIIOJTHEHUU
XUMHYECKUX y4eOHBIX 3aJaHuI
anemenToB /l. M. ¥ B IIpoIIecce
Memnneneesa HCCIIEI0BATEILCK
O IEeATEIbHOCTH
Hay4YHO-
MONYJISIPHYIO
JTUTEPATYPY
XHMHYECKOr0
COJIepXKaHU,
CIIpaBOYHbIC
MaTepHuabl,
pecypcbl
HurepHera
Tema 1. Knaccudukanus e Packpesa | POIII, Hudposas
OcHOBH XUMHUYECKHUX Th CMBICII YUUN.PYy, nabopaTopu
bIe peaxIuii 1mo U3y4aeMBIX skysmart # RELEON
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3aKOHO
MepHOoC
™
XUMHYe
CKHX
peaxkuu
i

Pa3IUYHbIM
Ipu3HaKaM (1o
YHCIIy U COCTaBY
Y4aCTBYIOIINX B
peaKuuu BElIeCTB,
10 TETJIOBOMY
addexry, Mo
W3MCHEHHUIO
CTENeHen
OKUCJICHUS
XUMHYECKHUX
JJIEMEHTOB, 110
00paTUMOCTH, TIO
y4acTUIO
KaTaJm3aTopa).
DK30- U
SHAOTEPMUUYECKHE
peaxiuu,
TEPMOXUMHUYCCKHE
ypaBHEHHUS.
Ilonstue o
CKOpPOCTH
XUMHUYECKON
peaxiuu.
IlonsiTue o
TOMOTEHHBIX U
TeTePOTreHHBIX
peaxIusx.
[Tonstue 06
00paTUMBIX U
HEOOpaTUMBIX
XUMHYECKHUX
peaKIusX.
[TonsTue o
XUMHYECKOM
PaBHOBECHH.
dakTopsl,
BIUSIIOIIME HA
CKOPOCTh
XUMHYECKON
peaknuu u
MOJIOKEHUE
XUMHYECKOTO
paBHOBECHSI.
OKucnuTenpHO-
BOCCTaHOBUTEIHH
bIC PEAKITUU
(31eKTpOHHBII
OanaHc
OKUCIIUTEIHHO-
BOCCTaHOBUTEIHHO

MOHATHN U
MIPUMEHSTH 3TU
MOHATUS [TPU
ONMCAHUU
CBOICTB BEILIECTB
U UX
MIPEBpALCHU.

e Kraccudu
LUPOBAThH
XUMUYECKHE
peaxkuuu no
pa3InYHbIM
IIPU3HAKaM.

e  VYcraHasn
UBAThH
3aBUCUMOCTh
CKOpOCTH
XUMHYECKON
peakluu OT
Pa3IMYHbIX
(hakTOpOB.

e [Ipornosu
poBarb
BO3MOKHOCTH
MIPOTEKAHUS
XUMHUYECKUX
MPEBPAILICHUH B
pa3IUYHBIX
YCIOBUSIX.

e  Omnpenens
Th OKUCIIUTEb U
BOCCTaHOBUTENb B
OBP.

e  CocraBnusr
b JIEKTPOHHBII
OanaHc peakLuu.

e [Iponssox
WUTb BBIYUCIICHUS
10 XUMHUYECKUM
YpaBHEHUSIM.

e  BricTpaus
aTbh pa3BEPHYTHIE
MHUCbMEHHBIE U
YCTHBIE OTBETHI €
OmNopoil Ha
nH(pOpMAIHIO U3
ydeOHUKA U
CIIPaBOYHBIX
MaTepuaos,
rPaMOTHO
HCII0JIb30BATh

[Mudposoit
JIaTYUK
TeMIIepaTyp
Bl
TUIATUHOBBIM
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W peakuun).
JdeMoHCcTpanuu
1. 3aBUCUMOCTD
CKOPOCTH
XHUMHYCSCKOHN
peaKkiu ot
pa3IMYHBIX
(hakTopoB.

2. Bo3nelictBue
KaTaJiu3aTopa Ha
CKOPOCTH
XUMHYECKOU
peaKkIuu.

3. [Ipumepsl
HEOOPAaTUMBIX U
00paTUMBIX
peaKuid.

4. CMmelieHue
paBHOBECHs
XUMHUYECKOU
peakiuu.

Buviuucnenusn

— KOJINYECTBA
BEIIECTBA, 00BEMaA
M MaccChl
peareHToB WiIH
MPOIYKTOB IO

HU3YyYECHHBIN
MOHSTUHHBIN
armapar Kypca
XUMHH.

e Hcmons3o
BaTh MPU
BBITIOJIHEHUH
y4eOHBIX 3aJaHuI
U B IIpoI1iecce
HCCJICIOBATEIbCK
OH JeATEIbHOCTH
Hay4HO-
MONYJISIPHYIO
JUTEPATYPy
XHMUYECKOr0
coiepKaHus,
CIIpaBOYHbBIC
MaTepuallbl,
pecypchl
HNuTepuera

YpaBHEHHSIM

XUMHAYECKHX

peakuun
Tema 2. Teopust e PackpeiBa | POIII, Hudposas
DJIeKTp ANEKTPOIIUTUYECKO | Th CMBICI YUU.PY, naboparopu
OJIMTHY Y TUCCOLIMALIMH. M3y4aeMbIX skysmart s RELEON
eckast DNEKTPONUTEI M | HOHATHIA, a TAKKe Hudposoit
JAMCCOIT HEAJIEKTPOJIUTHI. CMBICJ TEOpUHU AQTIHK
auusi. KaTnoHBI, aHHOHBL. | JIEKTPOIUTHYECK AIIEKTPOIIPO
XuMuue Mexanuszm 0¥ TUCCOITMAITNY. BOJHOCTH
cKHe JUCCOIHAIIN o  OOBICHAT
peaxkuu BCIIECTB C b ITPUYUHBI
HB pasIMYHBIMU AIIEKTPOITPOBOTHO
pacTBop BHJaMU CTH BOJHBIX
ax XUMHYECKOMH pacTBOPOB.

cBa3u. CreneHp e CocraBisar

JIMCCOLIMAITUH. b YpaBHEHUS

CuIbHBIE U JOHCCOIMAIA

ciabbie KHMCJIOT, IIeJIouei

OJIEKTPOJIUTHI. U COJIEH, TTOTHBIE

Peaknymu noHHOTO
oOMeHa, yCIIOBHS

U COKpallEHHBIC
VOHHBIE
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WX TIPOTEKaHHUS.
HNonnsie
ypaBHEHUS
peaKuuid.
Xumudeckue
CBOMCTBA KHUCIIOT,
OCHOBaHUM U
COJICi1 B CBETE
npeAcTaBiIeHUN 00
3IEKTPOJIUTUYECKO
¥ TUCCOLMALINH.
Cpena pactBopa.
IlonsTue o
TUAPOIIU3E COJIEH.
KauecTtBeHHEBIE
peakiuu Ha
KaTHOHBI U
AHUOHEI.

JdemMoHcTpanuu
DneKkTpuyeckas
MIPOBOIUMOCTD
pacTBOpOB
BEIIIECTB;
JBUKEHHUE HOHOB B
AIEKTPUIECKOM
noe.

OnLITHI,
WJUTFOCTPUPYIOLLUE
MIPU3HAKU
MPOTEKAHUS
peaKkurii HOHHOTO
oOMeHa.

OnbITHI IO
OIIPEEIIEHUIO
cpenbl B
pacTBopax cosei
(x7opuaa HaTpus,
KapOoHaTa HaTpus,
XJIOpHUa IUHKA).

JlaGopaTopHbie
NpaKTHYeCKUe
padoThI
Jlabopamophuwiii
onvim:

Peakuuu nonHoro
oOMeHa B

ypaBHEHUS
XUMHUYECKUX
peaKkuuii HFOHHOTO
oOMeHa.

e [lmanupon
aTh U
OCYIIECTBJISTH Ha
PAKTHKE
XUMUYECKUE
9KCIIEPUMEHTHI,
MPOBOJIUTH
HaOJII0IeHu,
JIe1aTh BBIBOJIbI
0 pe3yJbTaTaM
JKCIIEPUMEHTA.

e (CnepoBar
b IIPaBHJIAM
Oe3omacHoi
paboThI B
naboparopuu mpu
UCIIOJIb30BaHUU
XUMHUYECKOU
HOCYABI U
000pyI0BaHUS.

e [lIpoussoxn
UTb BBIYMCIICHUS
110 XUMHYECKUM
YPaBHEHUSIM.

e  Brictpaus
aTb pa3BEPHYTHIC
NUCbMEHHBIE U
YCTHBIE OTBETHI C
OIopoM Ha
nH(pOopMaLNIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepuaios,
TPaMOTHO
HCII0Ib30BaTh
W3y4YEHHBIN
TIOHSTUIHBIN
ammapar Kypca
XUMUU.

e Hcnonb3o
BaTh MpH
BBITIOJTHEHU U
y4eOHBIX 3aJaHuI
U B Ipo1iecce
HCCIIEIOBATENbCK
OH AEeATENbHOCTH
Hay4yHO-
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pacTBopax MOMYJISIPHYIO
AJEKTPOJIUTOB: JUTEpPaATypy
cynbdara meau(Il) | xumuyeckoro
U mIENI0YH, COZEPIKAHUS,
KapOoHaTa HaTpusl | CIPaBOYHBIE
U COJISTHOU MaTepUabl,
KHCIIOTBI, pEaKklus | pecypcsl
HEUTpaIu3aluu HNHurepHera
MEeXIy
TUIPOKCUIOM
KaJIUSI U COJISTHOM
KHUCJIOTOM.
Ilpakmuueckasn
paboma:
Ne 1. Pemienue
JKCIIEPUMEHTAIbH
BIX 3324 10 TEME.
Buiuucnenusn
— I10 YPaBHEHUSIM
XUMHYECKHUX
peakuuii
Pa3nes 2. Hemeranbl 1 ux coenmuHenns (24 u)
Tema 3. | 4 - 1 Ob6mas e O0Owscust | POUI, Hudposas
Oo0masn XapaKTepUCTHKA b O0IIIHe YUU.PY, naboparopu
XapaKTe raJOreHoB. 3akoHOMepHOcTH | SKysmart s RELEON
PHMCTHK OcobenHoctu B U3MEHEHUU
a CTPOECHUSA aTOMOB | CBOMCTB
XuMHYe 3THUX AJIEMEHTOB, HEMETAJUIOB U UX
CKHX XapakTepHbIe I | COCAMHEHNI B
3J1eMeHT HUX CTENEHU peJenax MajbIxX
0B OKHCJICHUS. MIEpPUOJIOB U
VIIA- Crpoenue u IJIaBHBIX
rpynmnsl ¢buznyeckue MOATPYII
_ CBOMCTBA NPOCTHIX | [Teproandeckoit
I'ajioren BEILIECTB — CUCTEMBI
bl raJIoreHoB. XUMHYECKHUX
XUMHUYECKUE 3JIEMEHTOB C
CBOMCTBA Ha Y4ETOM CTPOEHUS
IIpUMepe XJIopa UX aTOMOB.
(B3auMopencTBHIE e  Xapakrep
C METaJUIaMH, M30BaTh
HEMETAJJIaMH, (dbuzmveckue u
eJI04aMHu ). XUMHYECKHE
XJI0pOoBOAOPO. CBOMCTBA
CousiHast KMCIIOTA, | IPOCTHIX BEILECTB
XUMUYCCKHC raJIOreHOB (Ha
CBOICTBA, puMepe XJiopa) u
MOJIy4EHUE, CJIOKHBIX
IIPUMEHEHHUE. BEIICCTB
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KauecTBeHHEIC
peakiuu Ha
raJloreHHUI-HOHBI.
JlencTBue xyopa u
XJIOpPOBOJIOPO/Ia HA
OpraHu3M
JeJIoBeKa.
Baxnueimne
XJIOpUJIBI U UX
HaXO0XICHUEC B
MPUpPOJIE.

JdemoHcTpauuu
Buneomarepuansr:
raJIoreHbl U UX
COEMHEHHS.
OO6pa3sib
XJIOPUJIOB.

JlabGopaTropHbie H
NPaKTHYEeCKHUE
padoThI
Jlabopamopmwiii
onvim:
Pacno3naBanune
XJOPUA-HOHOB.
Ilpakmuueckasn
paboma:

Ne 2. Tlonyuenue
COJISTHOM KHMCJIOTBHI,
HA3y4eHUE e€
CBONCTB.

Botuucnenun

— 0 YpaBHEHUSIM
XHUMHYSCKHX
peakuuii, eciu
OJIUH U3 PEareHTOB
1aH B U30LITKE;

— 00BEMOB Ta30B
10 YPaBHEHUIO
peakiuu Ha
OCHOBE 3aKOHa
00BEMHBIX
OTHOIIIEHUH Ta30B

(x;mopoBogopoaa,
XJIOpUJIa HaTpus),
CIOCOOBI UX
MOTy4YEHUS,
IpUMEHEHUE U
3HA4YEHHE B
IPUPOJIE U KU3HU
YeJI0BeKa.

e  Omnpenens
Th TaJIOTEHU-
HOHBI B pacTBOPE.

e [lmanupon
aTh U
OCYIIECTBJISITH Ha
MPaKTHKE
XUMHUYCCKHE
9KCIIEPUMEHTHI,
IPOBOJIUTH
HaOJII0IeHu,
JIeJaTh BBIBOJIBI
10 pe3yJbTaTamM
JKCIEPUMEHTA.

e (Cnenosar
b IIPaBHJIAM
Oe3omacHoi
paboThI B
nabopaTtopuu mpu
UCTIONIb30BaHUU
XUMHUYECKOU
(09 7%113871
000opyIOBaHUS.

e  BricTpaus
aTh pa3BEPHYTHIE
MMACbMEHHBIC U
YCTHBIE OTBETHI C
Onopoi Ha
nH(pOpMAIHIO U3
ydeOHUKA U
CIIPAaBOYHBIX
MaTepuasos,
IrPaMOTHO
HCIIOh30BaTh
H3y4YEHHBIN
TMOHSATHIHBINA
anmapar Kypca
XUMUH.

e Hcnonb3zo
BaTh MpH
BBITIOJTHEHUH
y4eOHBIX 3a1aHUI
U B IIpoliecce
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HUCCIIEN0BATEILCK
Ol NeATEeNbHOCTH

®  HayyHO-
MONYJISIPHYIO
JUTEPATYPy
XHMHYECKOr0
coJIepKaHus,
CIIPaBOYHBIC
MaTepuabl,
pecypchl
HurepHera
Tema 4. OO0wias e OO0bsacuar | POII, Hudposas
O0was XapaKTePUCTHKA b 00IIHE YUN.PY, naboparopu
xapakre snemeHToB VIA- | 3akomomeproctu | SKysmart 1 RELEON
PUCTHK TPYIIIIBIL. B U3MEHEHUU
a OcobenHocTn CBOMCTB Hudposoit
XHMHYe CTPOEHHUSA aTOMOB | njIeMeHTOB VIA- NaTYuK
CKHX 9THUX DJIEMEHTOB, TPYIIBI U UX 3JICKTPOIIPO
3JIEeMEHT XapaxkTepHbIC A5 COCIUHEHHI C BOJHOCTH
oB VIA- HUX CTEIICHU YYETOM CTPOEHHUS
rpynmnsl OKHCJICHMS. X aTOMOB.
, CrpoeHnue u e  Xapakrep
Cepan (usngeckue W30BaTh
e CBOMCTBA NMPOCTHIX | hu3nuecKue u
coeauHe BCHICCTB — XUMUYECKHE
HUS KHCJIOpOJa U CCPEI. | CBOMCTBA
AmnnnorponHsie IPOCTOTO
MoauQUKaIuu BEIIIECTBA CEPhI U
KHUCIIOPOAa M CEPHL. | €€ coeqUHECHUN
XUMUYECKUE (cepoBomopona,
CBOICTBA CEPHI. OKCH/IOB CEPHI,
CepoBoaopon, CEPHOU KHUCIOTHI,
CTpOCHHUE, Cynb(aroB),
busnueckue u CIIOCOOBI UX
XHMUYECKHE MIPUPOJIC U KHU3HH
cBoiicTBa. OKCUIBI | yeroBeKa.
CepBI KaK e  Omnpenens
MpeACTaBUTENN TH HaJIMYHe
KHCJIOTHBIX

okcunoB. CepHas
KHCJIOTAa,
¢buznyeckue u
XUMHAYECKHE
cBoiicTBa (00mIue
KaK
MIPEICTaBUTEIS
KJ1acca KUCJIOT U
crerupuIecKue),
IPUMEHEHHE.
XUMHUYECKUE
peakum,

Cynb(aT-uOHOB B
pacTtBope.

e  OOBsCHAT
b CYIIIHOCTb
IKOJIOTHYECKUX
npobiem,
CBSI3aHHBIX C
nepepaboTKOi
COETUHEHUN
CepBhl.

e [lmanupon
aTh I
OCYIIECTBIISITh HA
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JeXalue B OCHOBE
MIPOMBIIIITICHHOTO
crioco0a
IIOJIyYEHUS CEPHOU
KHCIIOTBHI.
Amnmnapatsl 1
MIPOTEKAOIINE B
HUX IpolLecchl (Ha
npuMepe
MIPOU3BOJICTBA
CEPHOM KUCIIOTHI).
Conu cepHoit
KHCIIOTBI,
KauyeCTBEHHAas
peaxuus Ha
cynb(aT-HoH.
Haxoxnaenue cepbl
U €€ COCIMHCHUH B
MpUpPO/IE.
XUMHYECKOE
3arpsi3sHEHUE
OKpY’Karoleu
cpenbl
COCTMHEHUSIMU
cepbl (KUCTOTHBIE
JOXK]IH,
3arpsi3HEHUE
BO3IlyXa U
BOJIOEMOB),
CIOCOOBI €ro
MPEeAOTBPAIICHUS.

JdemoncTpanuu
Komnexkuun
(BUeomMaTepuabl)
:cepaueé
COEIMHEHMUSL.
OO6yrnuBaHue
caxapa 1o
JEUCTBUEM
KOHIIEHTPUPOBAHH
Ol cepHOI
KHCIIOTHI.

JlabopaTopHble u
NpaKTHYeCKHe
padoThI
Jlabopamopnsie
ONbIMbl:
O6nHapyxeHue

MIPaKTUKE
XHUMUYCCKHEC
AKCTICPUMEHTBHI,

e [IpoBomur
b HaOIIOACHMS,
JIeJIaTh BBIBObI
10 pe3yJbTaTaM
JKCTICpUMEHTA.

e Cnenonar
b [IpaBUIaM
Oe30macHoMi
paboThI B
nabopaTopuu Npu
HCIOJIb30BAaHUH
XUMHUYECKOU
MOCY/IbI U
00opyI0BaHus.

e [lIpoussoxn
WUTh BBIYHCIICHUS
10 XUMHYECKUM
YpaBHEHUSM.

e lcmonn30
BaTh MpHU
BBIIOJIHCHHU
y4eOHBIX 3a1aHUI
TEKCThI YUeOHHUKA,
CIIpaBOYHbIE
MaTepuabl
(ITepuonuueckyro
CUCTEMY
XHUMUYECKHUX
DJIEMEHTOB
. 1. Menneneer
a, TabmuIry
pPacTBOPUMOCTHU
KHUCJIOT,
OCHOBaHHUM U
CoJIed B BOJIE,
3JEKTPOXUMUUYECK
Ui psn
HaIpsHKEHUN
METaJIJIOB).

e Hcnons3o
BaTh MpH
BBIIIOJTHEHUU
y4eOHBIX 3a1aHUI
U B IIpoI1iecce
HCCIICA0BATCILCK
OU NIeITENbHOCTH
Hay4HO-
TONYJISIPHYO
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cynb(aT-noHOB.
B3aumopeiicteue
paz0aBiieHHOH
CEpPHOM KHUCJIOTHI C
LUHKOM.

Botuucnenusn

— 0 YpaBHEHUSIM
XAMUYECKHUX
peakuuii;

— MacCOBOH J0JIH
BBIX0/1a MTPOIYKTa

JTUTEPATYPY
XUMHYECKOTO

COZCpIKAHUA,
CIIPaBOYHBIE
MaTepUaIbl,

pecypcbl
Hutepnera

peakiu
Tema 5. O6imas e OOGpsacuar | POI, Hudposas
Oomas XapaKTepPUCTUKA b 001IIME YUN.PYy, nabopaTopu
Xapakre 31eMeHTOB VA- 3akoHOMepHOcTH | SKysmart s RELEON
PUCTHK TPYIIIBL. B U3MCHCHUU
a OcobennocTH CBOJCTB Hudposoit
XHMH4Ye CTPOECHHSA aTOMOB | 3j1eMeHTOB VA- AAaTIUK
CKHX 3THUX JJIEMEHTOB, TPV U UX AIEKTPOTIPO
IJIeMEHT XapakTepHbIE VISl | COEAUHEHUN ¢ BOJHOCTH
oB VA- HHUX CTEIICHU Y4ETOM CTPOCHUS
rpynmnsbl OKHCJICHUS. UX aTOMOB.
. A3or, Asor, e  Xapakrep
dochop paclpoCTpaHEHUE | H30BaATh
U UX B IpUpOJE, (dbuznveckue u
coeiMHe busnueckue u XUMHUYECKHE
HHUSA XHUMHUYCCKHEC CBOICTBa

CBOMCTBA. IPOCTBIX BEIIECTB

Kpyrosopor azota | azora u pocdopa

B IIpUPOJE. U UX COCIUHEHUN

AmMMmMak, ero
¢buznyeckue u
XUMHYECKHE
CBOICTBA,
MOJIy4eHue 1
MIPUMEHCHHE.
Conu aMMOHHS, UX
¢buznueckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHHE.
KauectBennas
peaxivs Ha HOHBI
aMMOHHUSL.
A30THas KUCIIOTAa,
e€ puznvecKue u
XHMHYECKHE
cBoiicTBa (0bmue
Kak
MIPEACTaBUTES

(amMMuaxa, coseit
aMMOHWUS,
a30THOM KHUCJIOTHI,
HUTPATOB, OKCHJIA
dbochopa(V) u
bochophoii
KHCIIOTHI,
docdaros),
CIOCOOBI MX
MOJTyYCHHUS,
MPUMEHCHHE U
3HAYCHHE B
MIPHUPOJIC U KHU3HH
YeJI0BEKa.

e  Omnpenens
Th HOHBI aMMOHHSI
u pochaT-uoHBI B
pacTtBope.

e  OOBICHAT
b CYIIHOCTb
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KJIacca KUCIJIOT U
CHe(pUIECKHe).
Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHUS B
KauecTBe
MHUHEPaTbHBIX
yIoOpeHui.
XUMHUYECKOe
3arpsi3HEHUE
OKpYy>Karoleu
Cpelbl
COETMHEHUSIMU
a30Ta (KUCJIOTHBIE
JOAKIH,
3arpsi3HEHUE
BO3/lyXa, MOYBBI U
BOJIOEMOB).
®docdop,
AIIOTPOITHBIE
Moau(UKAITIN
docopa,
¢busnyeckne u
XUMHYECKHE
CBOICTBA.

Oxkcupg
dbochopa(V) u
¢bochophnas
KHUCJIOTA,
¢buznyeckue u
XUMHUYCCKHE
CBOICTBA,
MOJTy4YeHUE.
KauecTBenHnas
peaknus Ha
¢dochar-noHsI.
Hcnonb3oBanue
¢docdartos B
KauecTBe
MUHEPATBHBIX
ya0OpeHui.
3arpsizHEeHUE
TIPUPOJTHBIX
BOJIOEMOB
dhocdaramu.
JdemMoHcTpanuu
Konneknuu:
¢dochop u ux
COETMHEHUSI.
B3aumopeiicteue
KOHILEHTPUPOBAHH

YKOIOTMYECKUX
npobiem,
CBSI3aHHBIX C
HaX0KJICHUEM
COCTUHEHUN
azota u (hocdopa
B OKpYXaroIiei
cpene.

e [lmanupon
aTh U
OCYIIECTBJISTH Ha
MIPAKTHKE
XUMHYECKHE
AKCTIICPUMEHTBHI,
IPOBOJIUTH
HaOJIIOIeHu,
JIEJIaTh BBIBOJIBI
10 pe3yJbTaTamM
IKCIIEPUMEHTA.

e (Cnenosar
b IIpaBUJIAM
Oe3omacHo
paboThI B
naboparopuu mpu
HCIIOJIb30BaHUH
XUMHYECKOHN
MOCYABI U
00opyI0BaHUS.

e [lIpoussoxn
UTH BBIYHCIICHUS
10 XUMHYECKHUM
yYpaBHEHUSIM.

e Hcmons3o
BaTh NPH
BBITTOJTHCHUH
y4eOHBIX 3aJaHuI
TEKCThI YIeOHUKA,
CIPaBOYHBIE
MaTepuabl
(mepuonnyecKyro
CUCTEMY
XUMHYECKUX
3JIEMEHTOB
. . Menneneen
a, Tabnuiy
PacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHU U
coJieH B BoJIC,
3JIEKTPOXUMHYECK
Wi psz
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0i1 a30THOM HanpsHKEHUN
KHCJIOTBI C ME/IBIO. | METAJLJIOB).
e Hcnonb3o

JlaGopaTopHble H | BaTh IpU

NpaKTHYeCKue BBITIOJTHEHUH

padoThI y4eOHBIX 3aJaHU

Jlabopamopnsie U B IIpoI1iecce

onvimul: UCCIIEIOBATEIBCK

1. Ol IEATENHLHOCTH

BsaumonencrTBue | HaydHO-

COJIEH aMMOHMSA C | TIOMYJISIPHYTO

ETOYBIO. JIATEPATYPY

2. O3HaKOMJIEHUE | XUMHUYECKOTO

¢ obpaszuamu coJiep>KaHus,

a30THBIX U CIPaBOYHBIE

dhochopHbIX MaTepHUabl,

y1oOpeHuit. pecypchl

Ipaxmuueckas Nurepuera

paboma:

Ne 3. [Tonyuyenue

aMMHaKa,

W3Y4YCHHE €ro

CBOJICTB.

Buviuucnenusa

— M0 YPaBHEHUSIM

XUMHYECKHIX

peaxkuui
Tema 6. VYrnepon, . O6mscust | POII, Hudposas
Oo0masn AJJIOTPOIIHbBIE b O01IIHe YUU.PY, naboparopu
Xapakre MoauduKanmy, 3akoHOMepHocTH | SKysmart ss RELEON
PHUCTHK paclpocTpaHeHUE | B U3MEHEHUH
a B IpUpo/IeE, CBOJWCTB Hudposoii
XUMHYe (buznveckue u snemeHToB [VA- JAaTYUK
CKHX XUMHYECKHE TPYIIIBI U UX ANEKTPONPO
3J1€MEeHT CBOICTBA. COEIMHEHUH C BOJHOCTH
oB IVA- AncopOrust. y4€TOM CTPOCHUS
rpynmnsl Kpyrosopot WX aTOMOB.
) yriiepoaa B ° Xapakrep
Yraepo Ipupoae. H30BaTh
au OKcuzetl yriepoaa, | pusuueckue u
KpeMHH UX (QU3MYECKHE U | XHMHYECCKHE
i U ux XUMHAYECKHE CBOIICTBA
coelnHe CBOMCTBA, UX MIPOCTBHIX BEUIECTB
HUA IIEHCTBUE Ha yriaepojaa u

KUBBIC KPEMHUS U UX

OpraHu3Msal, COE€IMHEHUN

IIOJIYYCHUEC U (oxcumoB

MIPUMEHEHHUE. yriaepoaa,

DKOJIOTHYECKUE YTOIBHOM

pO0JIEMBI, KHCJIOTHI,
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CBSI3aHHBIC C
OKCHJIOM
yraepona(IV);
TUIOTE3a
I100a7J5HOTO
MOTCILJICHUS
KJIMMara;
IIapHUKOBBIN

¢ dexr.
VronbpHas KUCI0Ta
U €€ COJIM, UX
¢busnyeckue u
XUMHUYECKHUE
CBOMCTBA,
MOJIyYEHHUE U
MIPUMEHEHUE.
KauectBenHnas
peakius Ha
KapOOHAaT-HOHBI.
Hcnonb3oBaHue
KapOOHATOB B
OBITY,
MEIUIINHE,
MPOMBIIIIECHHOCTH
, CEIIbCKOM
XO35ICTBE.
[TepBoHavasibHBIE
IIOHSATHUS 00
OpTraHUYECKUX
BEIIECTBaX KaK O
COCIMHEHUAX
yriaepoja:
0COOCHHOCTU
cocTaBa U
CTPOCHHUS.
Ilonsatue o
OHOJIOTTYECKH
BaXKHBIX
BEIIECTBAX:
KUpax, OenKax,
YTJIeBOJIAX.
MarepuanbHoe
€JIMHCTBO
OpraHUYECKUX U
HEOPTaHUYECKUX
CO€IUHEHMH.
Kpemnuii, ero
¢busnyeckue u
XUMHUYECKHUE
CBOICTBA,
MOJy4YeHUE U

KapOOHATOB,
OKCHJIa KPEMHHUSI,
KPEMHUEBOM
KHCIIOTHI,
CUJIMKATOB),
CIoCcoObI X
HOJTyYeHUS,
MIPUMECHCHHE U
3HAYEHUE B
MPUPOJIC U KU3HU
YelioBeKa.

. Omnpenens
Th KapOOHAT- U
CUJIMKAT-UOHBI B
pacTtBope.

. OOBbscHAT
b CYUIHOCTh
IKOJIOTHYECKUX
npo0Jem,
CBSI3aHHBIX C
HaXO0XJICHUEM
YTIIEKHUCIIOTO Ta3a
B OKPY’KaroIleu
cpene.

. Nnmroctpu
poBath
B3aMMOCBSI3b
HEOPTaHUYECKUX
COEMHEHMI
yriaepojaa u
OpPTaHHYECKUX
BEIIIECTB.

. [Inannpos
aTh U
OCYIIECTBISTH Ha
MIPaKTUKE
XUMHUYECKHE
IKCIIEPUMEHTHI,
BBIBOJIBI 110
pe3yabTaTamM
IKCIIEPUMEHTA.

° Cnenosat
b TIPaBHJIaM
Oe3omacHoi
paboTHI B
naboparopuu mpu
HCIIOJIb30BaHUHT
XUMHYECKON
MoCyZAbl U
00opyIOBaHUsI.

° Hcnonb3o
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MIPUMEHEHHUE B
ANEKTPOHHUKE.
CoenuHenus
KpEeMHUS B
MIpUPO/IE.

OO0mue
MpeACTaBICHUS 00
OKCHJIC
kpemauA(IV) u
KPEMHHUEBOM
KHCJIOTE.
CuJMKaTel, uX
HCIIOIL30BaHUE B
OBITY, MEIUIIMHE,
MIPOMBIIIIICHHOCTH
. Baxxneiimme
CTPOUTEIILHBIE
MaTEPHAIIBI:
KepaMuKa, CTEKJIO,
LIEMEHT, OETOH,
JKeJIe300€TOH.
[Tpobaembr
0e3011acHOTO
HCIIOIL30BaHUSA
CTPOUTEITLHBIX
MaTepuasoB B
TOBCEIHEBHOM
JKU3HU.

JdemoncTpanuu
Monenu
KPUCTAIITMYECKUX
pemIETOK amasa,
rpadwura,
MOJIEKYJIBI
¢bymiepeHa.
AncopOrus
pPacTBOPEHHBIX
BEILIECTB
aKTUBUPOBAHHBIM
YIJIEM.
IIpotusoras.
Buneomarepuansr:
CHJIMKaTHasI
MIPOMBIIIIIEHHOCTb.
Mopenu Monexy
OpraHUYECKHUX
BEILECTB.

JlabopaTopHble u
NPaKTHYECKHe

BaTh MpH
BBIIIOJHEHUH
y4eOHBIX 3aJJaHuI
TEKCThbl yUeOHUKA,
CIIPaBOYHBIC
MaTepuabl
(ITeproguyeckyro
CUCTEMY
XAMUYECKHUX
anemeHToB /l. U.
MeHnpeneena,
Ta0IUIly
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHUM U
CoJIeH B BOJIC,
AIEKTPOXUMHUYECK
U psl
HaIPSOKEHUI
METaJlIOB).

° Hcnonn3o
BaTh MpH
BBITTOJIHEHUH
y4eOHBIX 3aJaHUI
U B IIpoI1iecce
HCCIICIOBATEIIbCK
O IeATEIbHOCTH
Hay4YHO-
MOMYJISIPHYIO
JUTEpaTypy
XUMHYECKOTO
coJiep>KaHus,
CIIPaBOYHBIE
MaTepuabl,

pecypcsl
HNurepHera
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padoThI
Jlabopamophuwiii
onvim:
KauecTBeHHnas
peakuus Ha
KapOOHaT-HOH.
Ilpakxmuueckue
pabomei:

No 4. Tlonnyuenue
YIIIEKHUCIIOTO Tasa.
KauecTBennas
peakius Ha
KapOOHaT-HOH.

Ne 5. Pemienue
JKCIIEPUMEHTAIbH
BIX 337124 110 TEME
«Hemeraiby.
Buviuucnenusa

— 0 YpaBHEHUSIM
XUMHYECKHX
peakuuii, eciu
OJIMH U3 PEareHTOB
JIaH B BUJIE
BOJHOT'O pacTBOpa
C U3BECTHOM
MAaCCOBOU J0JIEH

Pa3nen 3. Meransbl u ux coegunenus (20 u)

Tema 7. | 4 - - OOGas . Packpeia | POLIL,
O6mme XapaKTEPUCTHKA | Th CMBICIT YUU.PY,
CBOIiCTB XHMHYECKUX M3ydaeMBbIX skysmart
a 3JIEMEHTOB — MOHSTUHI U
MeTaJll METaJJIOB Ha MPUMEHSTH 3TH
0B OCHOBaHUU UX TTOHATHSI TIPU
(4 9) TIOJIOKECHUS B ONHCaHUuUu
[lepuoanueckoit CBOMCTB BEIIIECTB
cCUCTEME U UX
XUMHYECKHX MIPEBPAICHHH.
DJIEMEHTOB . OOBACHAT
1. U. Menneneesa |p oomme
U CTPOCHUS 3aKOHOMEPHOCTH
aTOMOB. B U3MEHECHUU
Crpoenue CBOMCTB
METAaJUIOB. JJIEMEHTOB-
Meramnnueckas METAJUIOB U UX
CBSI3b U COEIMHEHUHN C
METaJUIHYCCKast YYETOM CTPOEHHUS
KPUCTAIITNYECKAsT | uX aTOMOB.
peluéTKa. . Xapakrep
DJIEKTPOXUMHUIECK | 1y30BaThH CTpOEHUE
WU psj METaJIIOB, O0IIHE
HAINPSHKEHUH ¢usnueckue u
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METaJLJIOB.
dusnueckue u
XHMHYECKHE
CBOICTBa
METAaJLJIOB.
OO6ue crocoobl
MTOTyYCHUS
METAaJLJIOB.
Ilonsatue o
KOppO3uu
METaJLJIOB H
OCHOBHEIE
CITOCOOBI 3aIUTHI
OT KOPPO3HH.
CmuiaBsl (CTalib,
9yr'yH,
JIOPATIOMUHHM,
OpoH3a), ux
MIPUMCHCHHE B
OBITY U
MIPOMBIIIIJICHHOCTH

JdemMoHcTpanuu
O3HakomIIeHUE C
oOpazmamu
METaJUIOB U
CIUIABOB, MX
¢buznuecKkuMu
CBOWCTBaMH.
Monaenu
KPUCTAIUTUYECKUX
pemeToK
METaJUIOB.
Buneomarepuanst:
KOppo3us
METaJIOB.

JlabopaTopHble u
NPaKTHYEeCKHE
padoThI
Jlabopamopnvie
onvimul:
O3HakomIIeHUE €
oOpa3amu
CIJIaBOB
METaJUIOB.
3aBUCUMOCTh
CKOPOCTH peaKIu
MeTajuia ¢
KHUCJIOTOM OT
MPUPOJIBI METAILIA.

XUMHYECKHE
CBOMCTBaA
METaJLJIOB.

. Xapakrep
HM30BaTh O0II1e
CII0COOBI
MOTy4YEHUs
METaJLJIOB.

° CnenoBar
b [IpaBUIaM
Oe30macHoMi
paboThI B
nabopaTopuu Npu
HCIOJIb30BAaHUH
XUMHUYECKOU
MOCY/IbI U
00opyI0BaHus.

. [Ipoussoxn
UTH BBIYMCIICHUS
110 XUMHUYECKUM
YpaBHEHUSM.

° Hcnonsio
BaTh MpHU
BBIIOJIHCHHU
y4eOHBIX 3a1aHUI
TEKCThl yueOHUKa,
CIIpaBOYHbIE
MaTepuabl
(ITepuonuueckyro
CUCTEMY
XUMHYECKUX
DJIEMEHTOB

. 1. Menneneer
a, TabmuIry
pPacTBOPUMOCTHU
KHUCJIOT,
OCHOBaHHUM U
CoJIed B BOJIE,
3JEKTPOXUMUUYECK
Ui psn
HaIpsHKEHUN
METaJIJIOB).

° Hcnonszo
BaTh MpH
BBIIIOJTHEHUU
y4eOHBIX 3a1aHUI
U B IIpoI1iecce
HCCIICA0BATCILCK
OU NIeITENbHOCTH
Hay4HO-
TONYJISIPHYO
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Buiuucnenusn JTUTEPATYPy

— 110 YPaBHCHUSIM | XUMHUYECKOTO

XMMHYECKHX COoZIeprKaHu,

peakuuii, eciu CIIpaBOYHBIC

OJIH U3 PEareHTOB | MaTepHalIbl,

COJICPIKHT pecypchl

IpuMecu Wurtepuera
Tema 8. | 16 Hlenounsie o O6mwscusr | POII, Hudposas
Bazkneii METaJUIbL. b o01IHEe YUU.PY, nabopaTopu
mme [Tonoxenue B 3akoHOMepHOCcTH | SKysmart 1 RELEON
MeTaJlI [Tepnoanyeckoii B U3MCHCHHUHU
bl M UX cucreMe CBOMCTB Hudposoii
coeauHe XUMHNYECKUX 3JIEMEHTOB- JaTYUK
HHUS HIIEMEHTOB METAJUIOB B JTaBJICHUS

. . Menaeneena,
CTPOEHUE aTOMOB.
Haxoxnenue B
MPUPOJE.
dusznyeckue u
XUMHAYECKHE
cBOlcTBa (Ha
MpuMepe HATpUsl U
kauust). OKCUabl 1
TUAPOKCH]IBI
HaTpus U KaJus.
[IpumeHeHue
IIEJIOYHBIX
METAJNIOB U UX
COE€IUHEHMH.
Illenoyno3zeMenbH
bIe METaJIJIbl
Mar"auii u
KabIU,
CTPOECHUE aTOMOB.
ITonmoxxenue B
[Tepuonnueckon
CHCTEME
XHUMHYECKHX
9JIEMEHTOB

. . Menpeneena.
Haxoxnenue B
TIPUPOLE.
dusnueckue u
XHUMHYECKHE
CBOICTBA.
Baxneiimnue
COCIUHCHHUS
KabIysl (OKCHUI,
TUAPOKCHI, COJIN).
JKécTkocTh BOJIBI U
CITIOCOOBI €€

TpyIIax u ux
COCTUHEHUH C
y4€TOM CTPOCHUSA
UX aTOMOB.

. Xapakrep
M30BaTh
(dbuznveckue u
XUMUYECKUE
CBOICTBa
MPOCTHIX BEIIECTB
METAJJIOB U UX
COEIMHEHMI
(okcHoB,
TUAPOKCHJIOB,
coJieit), CrIocoObI
UX TIOJIyYEHHS,
NpUMEHEHUE U
3HA4YEHHE B
NPUPOJE U )KU3HU
YeJ0BEKa.

° Pacnioznas
aTh C IOMOUIBIO
Ka4eCTBEHHBIX
peaKLnii HOHBI
METaJIOB
(Maruums,
ATFOMUHUS,
LIMHKa, JKele3a,
MeJn).

. [Inanupos
aTh U
OCYIIECTBJISAThH Ha
MPaKTUKE
XUMUYECKHE
SKCHEPUMEHTBHI,
MPOBOJIUTH
HaOII0ACHUS,

35




yCTpaHEHHS.
AntoMUHHI.
Ilonoxenue B
[Tepuonnueckon
CHCTEME
XUMHYECKHUX
9JIEMEHTOB

. . Menneneena,
CTPOECHHUE aToMa.
Haxoxnenue B
MPUpPOJIE.
dusznyeckue U
XHUMHYECKHE
CBOICTBA.
AmMdoTtepHbIe
CBOMCTBA OKCHUJA U
TUIPOKCUJIA.
Kemneso.
Ilonoxenue B
[Tepuonuueckoi
CHCTEME
XHUMHYCSCKHX
9JIEMCHTOB

. . MeHaeneena,
CTPOEHUE aTOMa.
Haxoxnenue B
MPUPOJIE.
dusznueckue u
XUMHAYECKHE
CBOICTBA.
OKCcHuabl,
TUAPOKCHUJIBI
comu sxene3a(ll) u
xenesa(Ill).

JdemoncTpanuu
BzanmoneiictBue
HaTpus C BOJOM.
OxkpammBanue
MJIaMEHU MOHAMU
HATpUs U KaJIus.
OxpammBanue
IJIaMEHU HOHAMHU
KaJIbLIUS.
BzanmoneiictBue
OKCH/JIa KaJbLIUs C
BOJIOMN.
Buneomarepuansr:
TOpEHHUE XKene3a B
KHCIIOpOJIE U
XJIOpE.

JIeJIaTh BBIBOIBI
10 pe3yJbTaTaM
JKCIIEPUMEHTA.

. CnenoBar
b IIpaBUJIaM
Oe3omacHoi
paboThI B
nabopatopuu mpu
WCIIO0Ib30BaHUU
XUMHYECKON
MOCYBI U
o0opyIoBaHuUs.

° [Ipoussoxn
UTh BBIYUCIICHUS
0 XUMHYECKUM
YpaBHEHUSIM.

. BricTtpans
aTh pa3BEPHYTHIE
MUCHbMEHHBIC U
YCTHBIE OTBETHI C
Onopoi Ha
uHbopmaruio u3
yueOHUKA U
CIPAaBOYHBIX
MaTepuasos,
IrPaMOTHO
HCIIOh30BaTh
U3Y4YEHHBIN
TTOHSTUIHBIN
amnmapar Kypca
XUMUH.

. Hcnonb3o
BaTh NIpH
BBITIOJTHCHUH
y4eOHBIX 3a1aHUI
U B IIpoI1iecce
HCCIeA0BaTENbCK
OU NIeITEeNbHOCTH
Hay4HO-
MTOMYJISIPHYIO
JTUTEpaTypy
XUMHYECKOTO
coJIepXKaHus,
CIIpaBOYHBIC
MaTepHabl,

pecypcsl
HNurepHera
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JlabopaTopHble u
NMpaKkTHYEeCKHe
padoThI
Jlabopamopusie
ONblMbL:
O3HaKoOMJICHHE C
oOpa3amu
AITFOMUHUS U €T0
CILIABOB.
AmdoTtepHbIe
CBOMICTBaA
TUIPOKCHUIA
aJIOMHHUS.
KauecTtBeHHEBIE
peaKIy Ha MOHBI
JKenesa.
IIpakmuueckue
pabomei:

Ne 6. XKécTkocTh
BOJBI 1 METOJBI €€
YCTpaHEHHUS.

Ne 7. Pemenue
SKCIIEPUMEHTAIbH
BIX 3a7a4 I10 TEME
«MeTaniby.
Botuucnenusn

— 0 YpaBHEHUSIM
XAMUYECKHUX
peakuuii, eciu
OJIMH U3 PEareHTOB
JIaH B U30BITKE WIIH
COJICPKUT
MIPUMECH;

— MAacCcOBOH JOJIN
BBIX0/1a TPOIYKTa
peakiu

a1 4. XuMua u

OKpY:Kalomas cpeia

G 1)

Tema 9.
Bemiect
Ba U
MaTepu-
aJIbl B
AKU3HU
YeJIoBeK
a

Hossie maTepuansl
¥ TEXHOJIOTHH.
BemiecTBa u
MaTepHualibl B
MMOBCEIHEBHOM
JKM3HHU YeJI0BEKa.
Xumus u
3J0POBBE.
bezomacHoe
HCIIOJIb30BaHUE
BEIIECTB U
XHMHYSCKHX
peakiuii B ObITY.

. Xapakrep
M30BaTh POJIb
XUMUU B
pa3IUYHbIX
chepax
JESATEIbHOCTH
JII0JIeii, OCHOBHEIC
BEIIECTBA U
MaTepUabl,
IIPUMEHSIEMBIE B
KU3HU
COBPEMEHHOT0
YEJIOBEKa.

POIII,

YUU.PYy,
skysmart
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[Tpupoansie
HUCTOYHUKH
yTJIEBOIOPOIOB
(yromns,
MPUPOJHBIN Ta3,
HE(TbH), MPOTYKTHI
HX TIepepabOTKH,
UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH

OCHOBEI
9KOJIOTHYECKOM
TPaMOTHOCTH.
XuMU4IeCcKoe
3arps3HEHUE
OKpYy>Karolen
cpenbl (mpeaenbHo
JOITYCTHMAsI
KOHIICHTPALIHS
BemectB — [1J1K).
Ponp xumun B
perieHun
9KOJIOTHYECKUX
npobiem

° OOBsCHAT
b YCIIOBUS
0e30IacHoro
HCIOJIL30BAHUS
BCIICCTB U
XAMUYECKHUX
peaxiuii B OBITY.
° Ananuzup
0BaTh U
KPUTUYECKH
OLICHUBATh
UH(POPMAIIHIO O
BJIMSTHUU
MPOMBIIIUICHHOCT
U, CEILCKOTO
XO3SMCTBA,
TpaHCIIOpTa U Jp.
Ha COCTOSTHHC
OKpY’Karoleu
Cpelbl.

° YMeThb
OKa3bIBaTh
NEePBYIO TOMOIIb
IPU XUMHYECKHX
oXxorax u
OTpaBJICHUSIX.

. [IpuHnMar
b y4acTue B
00CyXIeHUU
npobiem
XUMHUYECKOM U
9KOJIOTHYCCKON
HapPaBIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO
MO3UITHIO I10
npoGieme u
npeJiaraTh
BO3MOJKHBIE TTyTH
€€ pelieHus.

PesepBH
oe
BpeMs

Oo1ee
KoJIH4yec
TBO
JacoB
o
nporpa
MMe

68
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[1nanupyemsble pe3yabTaThl U COAEPKaHUE JAHHON MPOrpaMMbl TOJHOCTBIO
COOTBETCTBYIOT aBTOPCKOM MTpOrpamme.

[Ipu paspaboTke pabouell TporpaMMbl B TEMaTHYECKOM ILIAHHUPOBAHUU
JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCITOJIB30BAHUS JICKTPOHHBIX (IIU(PPOBHIX)
00pa30BaTENbHBIX PECYPCOB, SIBISIFOIIMXCS Y4€OHO-METOAMYECKUMU MaTepraiaMu
(MyJIbTUMEIUWHBIE MPOTPaMMBbl, JJIEKTPOHHBIE YYEOHHMKM U  3aJaYHHKH,
AJIEKTPOHHBIE OUONMMOTEKH, BUPTyaJbHBIE JIaA0OPATOPUH, WUIPOBBIE MPOTPAMMBI,
KOJUIEKIIMU LUQPPOBBIX 00pa30BATENbHBIX PECYPCOB), HCHOJIB3YEMbIMU IS
OOy4eHHs] ¥ BOCIHUTAHUS PA3IMYHBIX TPYIII MOJIb30BATEICH, MPEICTABICHHBIMU B
AJIIEKTPOHHOM (LIM(PPOBOM) BUJE U PEATUIYIOMIMMH TUJAKTHUYECKUE BO3MOKHOCTH
UKT, conepkanne KOTOPhIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUM.

39



		2023-08-30T14:12:26+0400
	00f2dd0f321b68560d
	Мозжелова И.А.
	мною рассмотрен этот документ




