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PABOYAS ITPOT'PAMMA 11O XUMHUH 9 KJI. 11O ®I'OC ( k yueonuxky O.C. I'aOpuessina)

IHosicHUTEABLHASA 3AIINCKA

Pabouas mporpamma 1o XMMUH JjIsi OCHOBHOM IIIKOJIBI COCTaBjIecHa Ha 0ocHOBe DyHIaMEHTAIBHOTO Spa COACPKaHUs 00IIIero
oOpasoBanus u TpeboBaHUI K pe3yJbTaTaM OCHOBHOT'O OOIIEro 00pa30BaHusl, MPEICTaBICHHBIX B DeepaabHbIM
roCcyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe 001Iero 0Opa3oBaHMs BTOPOTO MOKOJIEHUs. B Hell yUnThIBAIOTCS OCHOBHBIC HICH
TIOJIO’KEHHSI IPOTPAMMBI Pa3BUTHS U (JOPMUPOBAHUS YHUBEPCATBHBIX YUEOHBIX JCHUCTBHUI /I OCHOBHOT'O 00IIIEr0 00pa3oBaHMs.

Xumusi, Kak 0JTHa U3 OCHOBOIIOJIATaloIIKX 00JIacTeil eCTECTBO3HAHMS, SBIISETCS HEOThEMJIEMON 4acThi0 00pa30BaHMsI IIKOJIbHUKOB.
Kaxxip1ii yenoBeK )KMBET B MUPE BEILIECTB, IOATOMY OH JOJIKEH UMETh OCHOBBI (PyH/IaMEHTAIbHBIX 3HAaHUN 110 XUMUHU (XUMHUYECKast
CUMBOJIMKA, XUMUYECKUE MOHATHS, (AaKThl, OCHOBHBIE 3aKOHBI U TEOPUH), TO3BOJIAIOIINE BbIPAOOTATh IPEACTABICHUS O COCTABE
BELIECTB, UX CTPOEHUH, IPEBPAILEHUAX, IPAKTUYECKOM UCII0JIb30BAHUU, a TAK)KE 00 OMACHOCTH, KOTOPYIO OHU MOTYT
npeacTaBiATh. M3ydas xumMuto, yyamuecs y3HaoT O MaTEpUaIbHOM €IMHCTBE BCEX BELIECTB OKPYKAIOLIEr0 MUpa,
00yCIIOBJIEHHOCTH CBOMCTB BEILLIECTB UX COCTABOM M CTPOEHHUEM, I03HABAEMOCTH U MPEACKA3YEMOCTH XUMUYECKUX SIBJICHUM.
N3ydeHne cBOMCTB BEIIECTB U UX MPEBPALLEHUN CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBILUIEHHUS], a TpaKTUdyeckas padbora c
BelIeCTBaMU (J1abOpaTOPHBIE OMBITH) - TPYAOIIO0HIO0, AKKYpaTHOCTU U coOpaHHOcTU. Ha mpumepe XuMuM yyamuecs noiay4yaroT
MIPECTaBIEHUSI O METOaX MMO3HAHUS, XapaKTEPHBIX JIJIs1 €CTECTBEHHBIX HAYK (IKCIEPUMEHTAIBHOM U TEOPETUUECKOM).

Padoyasi nporpamma yuye0HOro Kypca o XuMum s 9 kiaacca pazpadorana Ha ocHoBe @I'OC BTOpOro noxkoJieHus, Ha 6aze
MpPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus o XUMUHM U aBTOpckoil mporpammel O.C. IN'abpuensna, A.B.Kynuosoit ITporpamma
OCHOBHOTO 00111er0 00pazoBanus 1o xumun. 8-9 kmnaccel. M: [Ipoda, 2012r.

JlanHasi mporpaMMa KOHKPETU3UPYET COJEpKaHue CTaHAapTa, Ja€T pacnpeieleHrue Y4eOHbIX 4acoB O pa3jienaM Kypca,
MOCJIEIOBATENIbHOCTh U3YUYEHHS TEM U Pa3JIeIoB ¢ YUETOM MEXIIPEJAMETHBIX U MIPEAMETHBIX CBS3€H, JOTMKH y4eOHOTO Ipolecca,
BO3pacTHBIX ocoOeHHocTel yuamuxcs. [[porpamMmma paccuntana Ha 68 yacoB (2 yaca B HE/IEINIO), HA TPa3IHUKU BbINAJaeT |
gac (09.05), koTophlii OymeT KOMIIEHCUPOBATHCS 3a CUET PE3ePBHBIX YyacoB. TakuM 00pa3oM, 3a roj 1o IiaHy 67 4acos.
Lenu u3yuenus xumuu B 9 kiacce:

* OCBOCHME BKHEUIIINX 3HAHUN 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMUU, XUMUYECKON CUMBOJIUKE;



* OBJIQJICHUE YMCHUSMHU HAOIIOaTh XUMUICCKHE SBJICHUS, POBOAUTh XUMHUUCCKUN YKCIICPUMEHT, IIPOU3BOIUThH PACUYCTHI HA
OCHOBE XUMHUYECKHX (POPMYJT BEIIECTB U YPABHECHUH XMMHUCCKHUX PEAKIINN;

* pa3BHUTHE TIO3HABATEIBHBIX HHTEPECOB U HHTEUICKTYAIbHBIX CIIOCOOHOCTEH B TIPOIECCE MPOBEICHUS XUMUIESCKOTO
IKCIIEPUMEHTA, CAMOCTOSITSIILHOTO MMPUOOPETCHNUS 3HAHUH B COOTBETCTBUU C BOSHUKAIOIIMMHU XXU3HEHHBIMU TOTPEOHOCTSIMU;

* BOCITUTAHKME OTHOIICHUS K XUMHH KaK K OJJHOMY U3 (yHJIAMCHTAILHBIX KOMIIOHCHTOB €CTCCTBO3HAHUS U JJICMCHTY
00I1IeYeIOBEYEeCKON KYIbTYPHI;

* IPUMCHCHUE TIOJYUYCHHBIX 3HAHUIM U YMEHUH JJ1s1 O€30MaCHOTO UCIIOB30BaHUS BEIICCTB U MAaTEPHAIIOB B OBITY, CEITECKOM
XO3SICTBE U HA MPOU3BOJICTBE, PCIICHUS IPAKTHYCCKUX 3a/1a4 B IIOBCEHEBHOM JKU3HH, TTPEIYTIPEIKICHUS SBICHUN, HAHOCSIIINX
BpEJI 3/I0pPOBBIO YEIIOBEKA U OKpYIKaloIIeH cpejie.

3amaun:

1. CdopmupoBath 3HaHHE OCHOBHBIX MOHATHI U 3aKOHOB XUMHH
2. BocriuteiBaTh 00IIEUETIOBEYECKYIO KYIBTYPY

3. Yuuth HaOII01aTh, IPUMEHSTh TIOJYUYEHHBIC 3HAHUS HA TIPAKTUKE

JIMYHOCTHBIMU pPE3YJIbTaTAMH U3yUEHHU NpeaMeTa « XUMHUs» B 9 Kiacce SIBISIFOTCS CIEYIOIUE YMEHUS

* OCO3HABaTh €IMHCTBO U IIEJIOCTHOCTH OKPY’KAIOIIET0 MUPA, BO3MOXXHOCTH €ro MO3HABAEMOCTU U OOBSICHUMOCTH Ha OCHOBE
JOCTUKEHUIN HAYKHU;

* TIOCTENIEHHO BBICTPAaUBaTh COOCTBEHHOE LIEJI0OCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YUCIIE U B paMKaX CaMOCTOSATEIbHOMN 1€ATeIbHOCTH BHE ILKOJIbl; OLIEHUBATh dKU3HEHHbBIE CUTYallUU C
TOUYKH 3peHHsI 0e30MacHOro 00pa3a )KU3HU U COXPAHEHUs 3/10POBbSI;

* OLIEHUBATh HKOJOTMUYECKUN PUCK B3aMMOOTHOILICHU YeJI0BEKa U IPUPOIBL;

* (hopMHPOBATH HKOJIOTMUECKOE MBIIICHHUE: YMEHUE OLIEHUBATh CBOIO IEATEIbHOCTh U MOCTYNKHU APYTUX JIOAEH C TOUKU 3PEHUS
COXpaHEHHs OKPYKarOIIeH cpe/ibl - rapaHTa XKU3HU U OJIaronoiayyus Jirojeil Ha 3emIe.

MeTanpeMeTHBIMH pe3yJbTaTaMU U3YYeHHS Kypca « XUMUS» SBISIETCS (OPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX ACUCTBUI
(YYN). PeryasstuBunie YY:
* CAaMOCTOSITEIbHO OOHAPYKUBATh U POPMYIUPOBATH YICOHYIO MPOOIEMY, ONPEACTATh Leb YIEOHON AesITENIbHOCTH;



* BBIJIBUTATh BEPCUH PELICHUS IPOOIEMBbI, 0CO3HABATh KOHEUYHBIN pe3yabTaT, BRIOUPATh U3 MPEAT0KEHHBIX U UCKATh
CaMOCTOSITEIILHO CPEICTBA JOCTUKECHHUS LENH;

* COCTaBJIATH (MHAWBHUAYAIBHO WJIH B TPYIINE) IJIaH PEUICHUS TPOOIeMBI;

* paboTas 1o TUIaHy, CBEPITh CBOM JIEHCTBHUSA C LIEJBIO U, IPU HEOOXOAUMOCTH, UCTIPABIIATH OIMIMOKH CAMOCTOATEIBHO;
* B INAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITEIHHO BEIPAOOTAHHBIE KPUTEPUU OLICHKH.

[[IxonbHBIC:

» OGHapyx)uBaeT U GopMyIUpPyeT yUeOHYIO TPOOIeMYy TOJI PYKOBOJICTBOM yUUTEJIS.

* CTaBUT 1IeNTb ACATSILHOCTH HAa OCHOBE TTOCTaBJICHHOMN POOJIEMBI U MpeTaraeT HECKOIBKO CITOCOO0B €€ JIOCTUKEHUS.

* CaMOCTOATENbHO aHATIM3UPYET YCIOBUS JOCTHXKEHUS 1IETTM HA OCHOBE YU€Ta BBIJICJICHHBIX YUHUTEJIEM OPUEHTUPOB JICHCTBUA B
HOBOM y4eOHOM MaTepuale.

* [InanupyeT pecypchl ajisi TOCTUKEHHUS LIEIIH.

* Ha3biBaeT TpyAHOCTH, C KOTOPBIMU CTOJIKHYJICS TP PELICHUU 3aJ]a4M, U MpeJjiaraeT MyTH UX MpeoaoJieHus/ n30eraHus B
JlaNbHEHIIeH NeITeIbHOCTH.

* Ha3piBaeT TpyAHOCTH, C KOTOPBIMU CTOJIKHYJICS IIPH PEIICHUHU 3aJ]auM, U MpeJjiaraeT MyTH UX MpeoaoieHus/ n30eraHus B
JaNbHEHIIeH NeITeIbHOCTH.

BBINYyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

* CAMOCTOSITEJIbHO CTaBUTh HOBbIE yUe€OHBIE LI€JIU U 3aJa4H.

* CaMOCTOSITEIbHO CTPOUTD KU3HEHHbIE TUIAHBI BO BPEMEHHON NEPCIIEKTUBE.

* IpU [JIAHUPOBAHUU JOCTHXKEHUS LIEJIe CaMOCTOSTENBHO U aJIeKBATHO YUYUTHIBATh YCIOBUS U CPEJCTBA UX TOCTHXKECHHUS.

* BBIJICTISATH AIbTEPHATUBHBIE CIOCOOBI TOCTHXKEHUSI 1I€TT U BBIOMpaTh Hanbosiee 3 PpeKTuBHBIN CrIOCOO.

* aJICKBaTHO OIICHMBATh CBOM BO3MOXHOCTU JOCTHXKEHUS LIEIH ONPeAeEHHON CII0)KHOCTH B Pa3IMUHBIX cpepax caMOCTOSATENbHON
JeSITEIbHOCTH.

Ilo3naBatensHbIe Y'Y /:
* aHAJIM3UPOBATH, CPABHUBATH, KJIACCUDHUIIMPOBATL U 0000maTh (DAKTHI U SIBJICHUS. BRISBIATh MPUUUHBI U CIEACTBUS MPOCTHIX
SIBJICHUH.



* OCYIIECTBIISITh CPAaBHEHHE, KITACCU(UKAITNIO, CAMOCTOSTEIIFHO BRIOMpas OCHOBAHUS I KPUTEPHUH IS YKa3aHHBIX JIOTHICCKHUX
omnepaluu;

* CTPOMUTBH JIOTUYECKOE PACCYKACHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUUYNHHO- CIIEACTBEHHBIX CBA3EH.

* CO37aBaTh CXEMAaTHYCCKHE MOJICIH C BBIJICICHHEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.

* COCTaBJIATh TE€3UCHI, PA3JIUUHbBIC BUJIbI TUIAHOB (MIPOCTHIX, CJIOKHBIX U T.IL.).

* MpeoOpa30BLIBATh HHPOPMAITUIO U3 OJHOTO BUIA B APYrou (TaOIUIly B TEKCT | TIP).

* YMETh OIPEJICIATH BO3MOKHBIC HCTOYHUKH HEOOXOUMBIX CBEACHUH, TPOU3BOIUTH MTOMCK MH(MOPMAIIUN, aHAJTU3UPOBATh U
OLICHHUBATh €€ JOCTOBEPHOCTb.

[[IxonbHEBIE:

* OCYIIECTBIIACT PACIIMPEHHBIN MOUCK HH(DOPMAIUHU C HCTIOIh30BaHUEM pecypcoB Oubanorek u MHTEepHETA.

* CuutbiBaeT HHGOPMAIUIO, PEJICTABICHHYIO C UCIIOJI30BAHUEM PaHEE HEM3BECTHBIX 3HAKOB (CMMBOJIOB) MPU HAJIMYUU
MCTOYHMKA, COICPHKAILETO UX TOJIKOBAHHUE.

» Co3/taeT MOJIEJIM M CXEMBI JIJISl PEIICHUS 3a/1au.

* [IepeBoaUT CIOXKHYIO IO COCTaBY MHGOPMAIUIO U3 TPAaPUUECKOr0 I CUMBOJIBHOTO TIPEACTABICHUS B TEKCT U HA0OOPOT.

* YcTaHaBiIMBaeT B3aUMOCBSI3b ONMMCAHHBIX B TEKCTE COOBITHI, SIBICHUMN, TPOIIECCOB.

* Y4yacTByeT B MPOEKTHO-UCCIIEIOBATEIILCKOM e TEIbHOCTH.

* [IpoBoANT HAOMIOACHUE U DKCTIEPUMEHT 10T PyKOBOJCTBOM YUHUTEIS.

* OcymecTisieT BbIOOp Hanbosnee 3 PEeKTUBHBIX CIOCOOOB PEIlIeHUs 3a1a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCIIOBUH.

« JlaeT onpenesnieHUE OHATUSIM.

* YcTaHaBiIMBaeT MPUUYNHHO-CIICJCTBEHHbBIC CBSI3H.

* O600111aeT MOHATHS — OCYIIECTBIISET JIOTHYECKYIO OMEPAIMIO TIEPEX0/ia OT BUIOBBIX MPU3HAKOB K POJIOBOMY MOHSTHIO, OT
MOHSATHS C MEHBIITUM 00BEMOM K TTOHSTHIO C OOJIBIITUM 00bEMOM.

* Ocy1iecTBIsIET CPAaBHEHHE, CEPHUAITUIO U KJIaCCU(DUKAIINIO, CAMOCTOSATEIILHO BRIOMpasi OCHOBAHUS M KPUTEPHH JJI YKa3aHHBIX
JIOTUYECKUX OTIEPALIUH.

- CTpouTh KIacCU(PUKAIKMIO HA OCHOBE TUXOTOMHYECKOTO JCICHUS (Ha OCHOBE OTPUIIAHMUS).
- CTpOHTH JIOTHYECKOE PACCY)KICHHUE, BKIIOYAIOIIEe YCTAHOBICHNE MPUUNHHO- CJICICTBEHHBIX CBS3CH.
- OOBSICHSICT SBJIICHUS, TPOIIECCHI, CBSI3W U OTHOIICHUS, BBISBIISICMBIC B XO/I€ UCCIICIOBAHMUS.



- OOBsICHSCT SBJIICHUS, TPOIIECCHI, CBSI3M U OTHOIIICHUS, BBISIBIIICMBIC B X0O/I€ UCCIICIOBAHMUS.

- 3HaeT OCHOBBI 03HAKOMUTEIHLHOTO UTCHUS.

- 3HaeT OCHOBBI YCBAMBAIOIIETO YTCHUS.

- YMeeT CTpYKTYpUPOBaTh TEKCThI (BBIIACISIET IJIABHOE U BTOPOCTETNIEHHOE, IIaBHYIO UJICI0 TEKCTa, BHICTPAUBAET
MOCJICI0BATEIIBHOCTD OIMCHIBAEMBIX COOBITHIA)

* CtaBUTH POOJIEMY, ApTyMEHTHPOBATH €€ aKTyaJIbHOCTb.

* CaMOCTOSATEIIHHO MTPOBOAUTE UCCACAOBAaHNE HA OCHOBE MMPUMEHEHHUS METOI0B HAOIIOICHUS M SKCIIEPUMEHTA;

Kommynukatusueie YV /1:

CaMoCTOSTENbHO OPTraHU30BbIBATH YUeOHOE B3aUMOICHCTBHUE B IpyIIe (ONpeaesTh oOIIHe HelH, pacipeneisiTh poiy,
JOrOBapuBaThCs YT ¢ Apyrom u 1.4.). llkoabHble:

* Co0nro1aeT HOPMBI ITYOJIMYHOM pedr U PEryiaMeHT B MOHOJIOTE U JUCKYCCHH.

* [Tonb3yeTcst aieKBaTHBIMU PEYEBBIMH KJIHUILE B MOHOJIOTE (ITyOJMYHOM BBICTYIUIEHUN), AUATIOTE, JUCKYCCHH.

* ®opmynupyeT COOCTBEHHOE MHEHHUE U MO3UIINIO, ApPTYMEHTUPYET UX.

* KoopanHupyeT cBOIO MO3UIHIO C MO3ULUSAMU NAPTHEPOB B COTPYAHUUYECTBE MTPU BbIPaOOTKE OOLIETO.

* YCTaHaBIMBAET U CPABHUBAET Pa3HbIE TOUKU 3PEHUS, IPEKIE YEM IPUHUMATD PELICHUS U JeJIaTh BHIOOP.

* COpUT ¥ OTCTAaUBAET CBOIO MO3ULIMIO HE BPaXKJIEOHBIM JJIs1 OIIIIOHEHTOB 00pa3oM.

* OcyuiecTBiseT B3aUMHbBIN KOHTPOJIb U OKa3bIBAET B COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOILIb.

* Opranu3oBbIBaCT U IUIAHUPYET YU4EOHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHUKAMMU; ONPENEIATh LEeNU U PYHKINH
YYaCTHUKOB, CIIOCOOBI B3aUMOAECHCTBUS; IUTAHUPOBATH O0IIUE CIIOCOOBI PaOOTHI.

* YMmeet paboTaTh B IpyIIe - yCTaHABIMBaeT paboune OTHOLEHU, 3P (PEKTUBHO COTPYAHUYAET U CIIOCOOCTBYET PO TYKTUBHOM
KOOTEepallll; UHTEIPUPYETCS B TPYIIITY CBEPCTHUKOB U CTPOUT MPOAYKTUBHOE B3aUMOJEICTBIE CO CBEPCTHUKAMHU U B3POCIBIMH.
* YYuTHIBaTh pa3Hble MHEHUS! U UHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO.

OcHoBHoii opMoii opranu3zanumn yae0HOTo nmpouecca sBisIeTCsl KIIaCCHO-ypOoUYHas cucTeMa. B kauecTBe TOMOJTHUTENBbHBIX (OpM
opra’u3anuu o0pa3oBaTeIbLHOTO MPOIECca UCTIOIB3YETCSl CUCTEMA KOHCYIbTAlMOHHON MOJICPKKU, UHIUBUIYaTbHBIX 3aHITHH,
camMocCTosITeIbHas paboTa yJalluxcs ¢ UICIOIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA.

[Ipeo6nanaromiet popmoii KOHTPOJISL BHICTYNAIOT MUCbMEHHBIN (CAaMOCTOSATEIbHBIE U KOHTPOJIbHBIE pa0OThI) U YCTHBIN OMPOC
(cobecenoBanue), TECTUPOBAHUE.



OcHOBHOe co/lep:KaHNe Kypca

Beenenne. O0mas xapakrepucTHKa XUMHUYECKHX JIEMEHTOB U XUMHYecKHX peakuui. Ilepuognyecknii 3aKoH u
Iepuoanyeckas cucrema

xummnuyeckux iemMeHToB . . Mengeneea (124)

XapakTepucTUKa 3JEMEHTa O ero mnoJjioxkeHutro B Ilepuoandeckoin cucreme xumudeckux aneMeHToB . M. Menneneesa.
CgoiicTBa OKCHJIOB, KHUCIJIOT, OCHOBaHHM M COJIM B CBE€T€ TEOPUHU OHIEKTPOJUTHYECKON JUCCOLUAIMU W OKHUCIICHUS -
BoccTaHoBlieHUd. [loHsiTHE O TmepexoaHbIX »3yeMeHTaX. AmdoTepHOCTh. ['eHeTHUecKHil psJ MNEepexXOoJHOro HIIEMEHTA.
[lepuonnueckuit 3akoH U llepuoamueckas cucrema xumuueckux aneMeHToB . M. MenneneeBa. Xumudeckas opraHu3anus
KMBOW U HEXUBOW MPUPOJABI. XMMHUYECKUN COCTAB Spa, MAHTUU U 3€MHOU KOpbl. XUMHUUYECKHUE IJIEMEHTHI B KJIIETKAX KUBBIX
opranu3MoB. Makpo- u MukposnemeHTsl. O000IIeHre CBENeHUH O XUMHUYECKHX peakiusax. Knaccudukanus XUMHYECKUX
peakuuii 1Mo pa3IuyYHbIM TPU3HAKAM: «UHCJIO M COCTAaB PEATHPYIONIUX M OOpa3yIOIIUXCS BEIIECTBY», «TEIUIOBOM 3 dEKT,
«HAIMpaBIICHUE», «U3MEHEHUE CTETeHEH OKHUCICHHS DSJIEMEHTOB, OOpa3yIoIIUX pearupyrolmue BemecTBay, «daszay,
«HCIIOJIB30BaHKE KaTanuzaTopay. lloHsaTre o ckopoctn XxuMudeckon peakiuu. OakToppl, BIUAKOLMIAE HA CKOPOCTh XUMUYECKUX
peakuuii. Karanuzarops! n karanus. MHTHOUTOpPEI. AHTHUOKCHIAHTHI.

JdeMoHCTpaIUH.

Paznmuunsie dopmer Tabmmnet J[. M. MenneneeBa. Mojaenn aToMOB 351eMeHTOB 1—3-T0 meprno1oB. Mojeiab CTpOSHUS 3€MHOTO
mapa (mornepeyHsiil paspes). 3aBUCUMOCTb CKOPOCTU XMMHUYECKOW PEaKIMU OT MPUPOJIbl pearupyrolux BEHIeCTB. 3aBUCUMOCTh

CKOPOCTH XMMHMYECKOW PEaKUUH OT KOHLEHTPAUHUH PEarupyOIIMX BEHIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW PEaKUUH OT



IJIOMIAIM COMPUKOCHOBEHUSI PEArupyIOIMINX BEIIECTB («KHUISIIUNA CJIO0M»). 3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOM peakiuu OT
TEMIIEpaTyphl pEarupyroUMX BeIecTB. | OMOreHHbIN U reTeporeHHbId KaTainu3bl. @epMeHTaTUBHBIN KaTanus. MiuruOuposanue.
JlaGopaTopHbIe ONbITHI.

1. IlomyuyeHne ruApoKCcHAa LHMHKA M HCCIEIOBAHUE €ro CBOWCTB. 2.MopaenupoBaHue noctpoeHus l[lepmoamyeckoli cucTteMsl
xumudeckux anemeHToB [I. Y. Menneneesa. 3. 3amenenue xene3oM Meau B pactBope cyibdara meau (II). 4. 3aBucumoctsb
CKOPOCTH XUMHUYECKON PEAKIIMU OT MPUPOABI PEArnpyrOUIMX BEUIECTB HA MPUMEPE B3AUMOACHCTBUSA KUCIOT C METAIIAMM.

5. 3aBUCUMOCTbh CKOPOCTH XMMHUUYECKON PEAKIIMU OT KOHLIEHTPALIMU PEArupyrOIIMX BEIIECTB HA IPUMEPE B3aUMOICUCTBUSA [IUHKA
C COJITHOW KHCJIOTOM Pa3IMYHON KOHLICHTPALIUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEakIHH OT IUIOIIAJN CONPUKOCHOBEHHMS pearupyronmx BemecTs. 7. MoaenupoBaHue
KUIAILIETO cJIos». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEakUUH OT TEMIEPATYphl pEarupyroliuxX BEIIECTB Ha MpPUMEpE
B3aumojeiicteusi okcuaa menu (II) ¢ pacTBopom cepHOM KHUCIOTHI pa3aWyHOW Temmeparypol. 9. PaznoxkeHnuwe mnepokcuaa
BOJIOpoJia ¢ momoteio okcuaa Mapranima (IV) u karanassl. 10. OGHapy)eHUe KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOayKTax. 11.
NurubupoBanue B3auMOJICHCTBUS KUCIOT C METAJIIAMHU YPOTPOTTTHOM.

IIpeameTHBIE pe3ybTATHI 00y4YeHUS

Yyamuics 10JKeH ymemas:

WCMOJIB30BATh NPU XAPAKTEPUCTUKE NPEBPALICHUN BEIIECTB IMOHATHA: «XUMHUYECKas PEaKUUs», «PEaKUUH COCIUHEHUS»,
«PEAKIHH PA3TIOKCHHUSI», «PEaKIUU OOMEHa», «PEaKIMu 3aMEIICHU», «PEaKINH HEUTpaTu3alum», <«IK30TePMHUECKHUE

peakiuu», <«OGHIOTEPMUUYECKUE  PEaKIUu», «OOpaTUMbIE  pEaKIUu», «HEOOpaTUMbIE  PEaKIUU», «OKUCIUTEIBHO-



BOCCTAHOBHUTEJBHBIE PEAKLIHUHN», «TOMOTCHHBIE pPEAKIUW», «TETEPOTCHHBIE PEAKUHN», «KATAIUTUYECKUE PpPEaKIun»,
CHEKATAIMTUUECKUE PEAKIINN», «TEIIOBON A(D(PEKT XUMUUECKON peaKlum», «CKOPOCTh XUMUYECKOU PEaKIun», «KaTaau3aTopy;
XapaKTepU30BaTh XUMHUUYECKHE DJIEMEHThl |1—3-TO MEepUoJ0B MO HMX MOJOXKEHUIO B llepuomuueckoil cucTeMe XUMHUUYECKUX
saneMmeHToB [. V1. MeHeneeBa: XUMUUECKHI 3HAK, MOPSIAKOBBIM HOMEp, MEPUOJI, TPYIIA, NOATPYIINA, OTHOCUTEIbHAs aTOMHAs
Macca, CTpoeHHMe aToma (3apsja siapa, YUCIO MPOTOHOB M HEUTPOHOB B sAJipe, OOIIEE YHUCIO JJIEKTPOHOB, pacHpeacsieHUE
AJIEKTPOHOB IO JICKTPOHHBIM CIIOSIM, TIPOCTOE BEIIECTBO, (hOpMyIia, HA3BaHUE M TUIT BBICIIIETO OKCHJA U THAPOKCH]IA, JETyUero
BOJIOPOJIHOTO COEJIMHEHUS (/1711 HEMETAILJIOB));

XapaKTepU30BaTh OOIHME XUMHYECKHE CBOWCTBA aM(pOTEPHBIX OKCHUIOB M THAPOKCHUIOB; MPHUBOAUTH MPHUMEPHI PEAKIIUH,
MOATBEPKIAIONTUX XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB M THAPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKIUM MO YUCIY U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB pPEAKIMU; TEIJIOBOMY
2 deKkTy; HampaBJICHUIO MPOTEKAHUS PEaKIUH;, H3MCHCHHUIO CTETCHEH OKHCIICHHS JJIEMEHTOB; arperaTHOMYy COCTOSHHIO
MCXOJIHBIX BEIIECTB; YYACTUIO KaTaanu3aTopa;

OOBSCHATH U IPUBOIUTH MPUMEPHI BIUSHHUS HEKOTOPBIX (DAKTOPOB (MPHUpOAA pearupyromuX BEIIeCTB, KOHIICHTPAIIUs BEICCTB,
JaBJICHUE, TeMIeparypa, KaTajau3aTop, MOBEPXHOCTh CONMPUKOCHOBEHHS PEArupyIOIIMX BEIIECTB) Ha CKOPOCTh XUMHUYECKHUX
peaKiuu;

HaOJII0/1aTh U ONUCHIBATh YPaBHEHUS PEAKIIHMA MEXTY BEIIECTBAMHU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOIO) S3bIKA U

A3bIKA XUMHH,



MIPOBOJUTH OIBITHI, MOJITBEPKAAIOIINE XUMUYECKUE CBOMCTBA aM(OTEPHBIX OKCHUJIOB M THIAPOKCHJIOB; 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peaklUud OT PA3NUYHbIX (HAKTOPOB (IPUPOJAA pPEArupyroluX BEUIECTB, KOHLIEHTpAlus BELIECTB, JIaBJICHUE,

TEMIICpATypa, KaTaJan3aTop, HOBECPXHOCTh COIIPUKOCHOBCHUA pCaArupyromumux BGIJ_IGCTB).

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamucs 10JKeH ymems:

OTpEeNeNATh I11e]b Y4eOHOM AEATETLHOCTH C TOMOIIBIO YYHUTENIS U CaMOCTOSITEIbHO, HCKaTh CPEJICTBA €€ OCYIIECTBICHUS,
paboTas 1o IUIaHy, CBEPSATHh CBOU JIEUCTBUS C IIEJIBIO M MPH HEOOXOJAMMOCTH MCHPABIATH OMMOKU C TOMOINBIO YUUTENs U
CaMOCTOSITEIBHO;

COCTaBJISITh AHHOTAIIUIO TEKCTA;

CO3/1aBaTh MOJCIHM C BBIJICICHUEM CYIICCTBCHHBIX XapaKTePUCTHK OOBEKTa WM MPEACTaBICHHEM HX B MPOCTPAHCTBEHHO-
rpaduuecKOi UM 3HAKOBO-CUMBOJIMYECKOU popme;

OTIpEIeISITh BUIBI Kilaccu(UKAIU (€CTECTBEHHYIO M HICKYCCTBEHHYIO);

OCYILECTBIATH NIPSAMOE AEAYKTUBHOE TOKA3aTEIbCTBO.

Tema 1. Metamabl (214)

[Tomoxxenne wmetamoB B Ilepuonnueckor cucreme xumuyeckux »sieMeHTtoB JI. WM. MengeneeBa. Meramimyeckas
KpUCTAJJIMYECKAs] pPelleTKa M MeTaIMueckas xuMuueckas cBsi3b. OOmme Quinueckue cBoiicTBa MeTaioB. CruiaBbl, HX

CBOMCTBA M 3HaueHHME. XHMMHUYECKHE CBOMCTBA METANIOB KaK BOCCTAHOBHUTEJIEH, a TakkKe B CBETEC HX IIOJOXCHHUSI B



ANEKTPOXUMHUYECKOM Psly HampsikeHut MetamuioB. Koppo3us MetamioB u criocoObl 60pb0bI ¢ Hel. Metaisl B mpupoje. O0mue
CHOCOOBI UX TOJTYUYEHHUS.

OO0masi XapakTepUCTHKA IIEJOYHBIX MeTALI0B. MeTaiel B nipupoae. O6uiue crnocodsl ux nonydeHus. CTpoeHue aToMoB.
[lenouHble MeTaIbl — MPOCThIE BelllecTBa. BaxkHelre coeuHEHUs EI0YHbIX METAJJIOB — OKCHJIbI, TUAPOKCHUIBI U COJU
(x;mopuibl, KapOOHATHI, CYJIb(aThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHUE B HAPOAHOM X03siiicTBe. Kanuiinbie ynoopeHusl.
OO0mas xapakrepucTHKAa 3JIEMEHTOB I1aBHOM nmoarpynnsl 11 rpynnsi.

Crtpoenne aromoB. lllenmouyHozemenbHble MeETaulbl — MPOCTHIE BellecTBAa. BakHelline coequHeHUs HIEI0YHO3EMETbHBIX
METaJJIOB — OKCHUJIbI, TUIPOKCHUIBI U COJH (XJIOPUIbI, KapOOHATHI, HUTPATHI, CyJIb(aThl, pocdaThl), UX CBONCTBA U MPUMEHEHHE
B HapOJHOM XO3SICTBE.

AJIIOMMHMH.

Ctpoenune atoMa, HU3NIECKUE U XMMUYECKHE CBOMCTBA MPOCTOro BemecTBa. CoeNMHEHMS AIFOMUHUS — OKCHUJ ¥ TUJIPOKCHU, UX
amdotepHbIit xapakTep. Baxkneimue conu amomunus. [[puMeHeHre amOMUHAS U €70 COSTMHEHUH.
Kene3so.

Ctpoenue aroma, GU3NUECKIE M XUMUUYECKHE CBOWCTBA MPOCTOTO BEMIECTBA. | €eHETUYECKHE PSIbI Fe™ uFe™.

Baxueiimue conu xxene3a. 3HaUCHHE KeJie3a U €ro COSAMHEHHM I MPUPOAbl U HAPOJAHOTO XO35IUCTBA.

JlemoHcTpauM.

OO6pas31pl METOYHbIX U ETOYHO3EMENbHBIX MeTaJI0B. O0pa3iibl cruiaBoB. B3anmoneiicTBrue HaTpUsl, TUTUS U KaJIbLUS C BOJOM.

B3aumoneiictBue HaTpuss U MarHvsi ¢ KHACJIOpoJOM. B3auMojeiicTBue metayuioB ¢ HeMeTamiamu. [losiydeHue ruapokcuigoB

xenesa (II) u (III).



JlaGopaTopHble ONbITHI.

12. B3zauMojeiicTBHE pacTBOPOB KHUCIOT U cojie ¢ Metammamu. 13. O3HakomiieHue ¢ pyaamu kene3a. 14. OkpamuBaHue
IJITAMEHU COJISIMM IIEJIOYHBIX MeTauioB. 15. BzaumopeiictBue kanbiiusg ¢ Boaoul. 16.IlonmydyeHue ruapokcuaa KaablLus U
UCCJIEJOBAHUE €TI0 CBOMCTB.

17. TlonydyeHnne TUAPOKCUAA aTIOMUHUS U UCCIEAOBAaHUE €ro CBOWCTB. 18. B3anmopaeicTBue kene3a ¢ COMIHONW KUCIOTOM. 19.
[Tomyuenue runpoxcunon xenesa (I1) u (I11) u u3yuenue ux cBONUCTB.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yyamuics 10JKeH ymems:

UCIIOJB30BaTh IIPU XapaKTEPUCTUKE METAUIOB U HUX COCAUHEHUM IOHATHA: «METAJUIbD», «PSAJ AaKTUBHOCTH METAJIOBY,
«ILIEJIOYHBIE METAJUJIbl», «IIEJIOYHO3EMEIIbHBIE METAJUIbD), HCHOJb30BaTh HX IMPU XapPAKTEPUCTUKE METAJUIOB; JaBaTh
XapaKTEPUCTUKY XUMUUYECKUX 3JIEMEHTOB-METAJUIOB (ILETOYHBIX METAIOB, MArHWsl, KajablUs, aJIOMHHUS, Kejle3a) MO HUX
nosioxkeHuto B Ilepuoguuecko cucreme xumudeckux sneMmeHToB JI. M. MeHneneeBa (XUMUYECKUN 3HAK, MOPSIKOBBII HOMED,
Mepuo, IpyIa, NOATPyNIa, OTHOCUTENbHAsI aTOMHAsl Macca, CTPOEHUE aToma (3apsj sApa, YUCIO MPOTOHOB M HEUTPOHOB B
snpe, o0Iee YUCIo dIEKTPOHOB, pacpeiesieHrne dJEKTPOHOB TI0 3JIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (popmyIa, Ha3BaHUE
Y TUII BBICIIETO OKCUJA U TUAPOKCUIA);

HA3bIBATh COCAMHEHHS METAIIOB M COCTABIIATh UX ()OPMYJIBI IT0 HA3BAHUIO;

XapaKTepru30BaTh CTPOCHHE, O0IIHEe PU3NUECKIE U XUMUIECKHAE CBONCTBA MPOCTHIX BEIIECTB-METAIIIOB;

OOBSICHSITh 3aBUCUMOCTH CBOMCTB (MJIM MpPEJCKa3blBaTh CBOMCTBA) XUMUYECKHUX 3JIEMEHTOB-METAIIOB (Paguyc, METaIMYeCcKue

CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX MMM COCIUHEHHUHN (KUCIOTHO-



OCHOBHBIE CBOWCTBA BBICIIMX OKCHIOB M THAPOKCHUIOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT IMOJOXEHUS B
Ilepuonnueckoi cucreMe xumMuueckux aaeMeHToB /. 1. Menneneesa;

ONMKCHIBaTh OOIIME XMMHYECKHE CBOMCTBA METAJJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WMJIM POJHOr0) A3bIKa M S3bIKa
XUMHHY;

COCTaBJIATh MOJIEKYJISIDHBIE YPaBHEHHS PEAKUMNA, XAPAKTEPU3YIOIMIMX XUMHUYECKUE CBOMCTBA METAJUIOB M WX COCIMHEHUH, a
TaK)K€ JIEKTPOHHBIE YPABHEHHSI IIPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHHUS;

YPaBHEHHUS DSJIEKTPOJUTUYECKON AUCCOLMALMN; MOJIEKYJIApHbIC, IMOJHbIE M COKPALICHHBIE WOHHBIE YpPaBHEHUS pEAKUUNA C
y4acTHEM 3JIEKTPOJIUTOB;

YCTAaHABJIMBATh IPUYMHHO-CJIECJACTBEHHBIE CBS3M MEXAY CTPOCHHUEM AaTOMa, XUMUYECKOH CBS3bH0, THUIIOM KPUCTaJUIMYECKOW
pEILIEeTKH METAJIJIOB U UX COEAMHEHUH, NX OOUIMMH PU3NYECKUMH U XUMUUYECKUMU CBOMCTBAMU;

ONKCHIBATh XUMHUUYECKHE CBOMCTBA LIEJOYHBIX U MIEIOYHO3EMEIbHBIX METAJUIOB, a TAKXKE aJTIOMUHHUS U JKeJle3a U UX COCIMHEHUN
C IIOMOUIBIO €CTECTBEHHOTO (PYCCKOI'O MM POJHOIO) SI3bIKA U S3bIKA XUMUMU;

BBINOJHATh, HAOMIOAATh M OIMUCBHIBATH XUMHUYECKUI HKCHEPUMEHT IO PACIO3HABAHWIO BaXKHEWIIMX KAaTHOHOB METAJIOB,
TUAPOKCU-UOHOB;

DKCIEPUMEHTAIBHO HCCIIEN0BATh CBOMCTBA METAUIOB M HMX COCAUHEHHM, DPEIIATh OJKCIEPUMEHTAJIbHBIE 3a0a4d II0 TEME
«MeTtannb»;

ONMCHIBATh XUMUYECKUN IKCIIEPUMEHT € ITOMOILBIO €CTECTBEHHOIO (PYCCKOr0 WM POJTHOIO) SI3bIKA U A3BIKA XUMHH;

IIPOBOJUTH pacyeThl MO XUMHUYECKHM (OpMysiaM M YpPaBHEHHUSAM pEaKUUl, MPOTEKAIOIIUX C YYaCTHEM METauIOB M UX

COEIMHEHUH.



MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuncs a0JKeH ymems:

paboTaTh MO COCTABJICHHOMY ILUIaHY, UCIIOJIB3Ysl HAPSAy C OCHOBHBIMHU M JOTIOJHUTEJIHHBIE CPEACTBA (CIIPAaBOYHYIO JIUTEPATYPY,
cnoxkubie Tipubopsl, cpeactBa UKT); ¢ moMmompio yuutens oTOuMpaTh JUIs pelieHus y4eOHBIX 3aJa4 HEOOXOIUMBIE CIOBapH,
SHILMKJIIONEIUU, CTPABOYHUKH, DJICKTPOHHBIEC TUCKH;

COTIOCTABJISITh U OTOMpPaATh MHQPOPMAIUIO, TOJYYCHHYIO U3 Pa3IMYHBIX HMCTOYHUKOB (CIIOBApH, JHIUKIONEANH, CIPABOYHHUKH,
ANEKTPOHHBIE TUCKHU, CETh IHTEPHET);

IPEeICTaBIATh MH(OPMAIUIO B BUI€ TAOJIHI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM unciie ¢ mpuMmeHeHuem cpenacts UKT;
Oo(QOpPMJISITH CBOM MBICIIM B YCTHOW M NMHUCHMEHHOW PEUYM C YYETOM CBOMX YUEOHBIX M KU3HEHHBIX PEUYEBBIX CUTYallHil, B TOM
yuciie ¢ npumenenueM cpeacts UKT;

COCTaBJIATh PELEH3UIO Ha TEKCT;

OCYILIECTBIIATH JOKA3aTEIbCTBO OT MPOTUBHOIO.

Mpaktukym 1. CBoiicTBa MeTALI0B M HX coeauHennii (2 u)'

1. OcyiecTBieHNE LEMOYKKM XUMUUYECKUX mnpeBpamieHuil. 2. [loaydeHne u CBOICTBa coelWHEHH MeTauioB. 3. PeieHue
AKCIIEPUMEHTAJIbHBIX 33724 Ha PACIIO3HABAHKE U MTOJYUYECHUE COCTMHEHN METAJIIOB.

IIpeameTHBIE pe3ybTATHI 00y4eHUS

Yyamuics n10JKeH ymems:



oOpammatbest ¢ J1aboOpaTOpHBIM O0OPYJIOBaHMEM U HarpeBaTelbHHIMH MPUOOpPAaMU B COOTBETCTBUU C MpaBUJIAMU TEXHUKHU
0e301acHOCTH;

HAOJII01aTh 32 CBOMCTBAMH METAJUIOB M UX COCIMHEHUH U SIBICHUSIMU, TPOUCXOIAIIUMH C HUMU;

OMHUCHIBATh XUMUUECKUN IKCTIEPUMEHT C MOMOIILI0 €CTECTBEHHOTO (PYCCKOT'O HJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JienaTh BBIBOJIBI IO Pe3yJIbTaTaM MPOBEICHHOTO AKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTAThI 00y4YeHN sl

Yyamucs n10JKeH ymems:

OTIpEeIeNISTh, UCXOISI U3 yU4eOHOM 3a/1aun, HE0OOXOIMMOCTD HUCIIOJIH30BaHUS HAOIIOACHUS WU SKCIIEPUMEHTA.

Tema 2. Hemeranabl (25 4)

OO0miast XxapakTepuCTHKa HEMETaJUIOB: TMoyiokeHue B llepuoamdeckoil cuctemMe xumuueckux osiementoB JI. .
MenpeneeBa,0c0O0€HHOCTA CTPOCHHSI aTOMOB, 3JEKTpOOTpUIaTeNbHOCTh (D0) Kakmepa «HEeMeTauIM4HOCTHY, psag 0.
Kpucrainuyeckoe CTpOEHHME HEMETANIOB — TMPOCTBIX BemlecTB. Asuiorponus. Duznueckue CBOWCTBA HEMETAJIOB.
OTHOCUTENBHOCTD MOHATHN «METAJD» U «KHEMETAILID).

Boaopoa.llonoxenue Bogopoaa B Ilepuonndeckoi cucteme xumudeckux snemeHtoB J[. M. MenneneeBa. CtpoeHue atoma u

MOJICKYJIBL. du3NYECKHe U XMMHUYECKHE CBOMCTBA BOOOpOaA, €ro IOJYyUYCHHNEC U IIPUMCHCHUC.



Bonaa.

Crpoenue moinekyinbl. Bonoponnas xumuueckas cBsa3b. Ousnyeckue cBOWCTBA BOJbI. AHOMAJIUM CBOMCTB BOABL. [ napoduibHbie
u tuapodoOHBIE BeliecTBA. XHUMHUYECKHE CBOWMCTBa BOAbl. Kpyrosopor Boawsl B mnpuponae. BomoouncTka. Aspaius BOJIBI.
beitoBhie GuibTphl. MuHepaabHbIe BOBL. JJUCTUIITMpOBaHHAS BO/IA, €€ TIOJyYCHUE U TPUMEHEHHE.

O01mas XapakTepucTUKa rajoreHos.

Crpoenue atromoB. [IpocTeie BelecTBa 1 OCHOBHBIE COCIMHEHUS TaJIOTEHOB, UX CBOMCTBA.

Kparkue cBenenus o xiaope, 6pome, dprope u ione. [I[pumMeHeHne rajJoreHoB U UX COSAUHEHUN B HAPOTHOM XO3SMUCTRBE.

Cepa.

Crpoenue aroMa, aJIOTPOIUs, CBOMCTBa M TIpuMeHeHne pomOuueckoit cepwl. Oxcunbl cepel (IV) m (VI), ux momyuenue,
cBOMcCTBa U npuMeHeHue. CepHasi KUCJIOTa U €€ COJIW, UX IPUMEHEHHUE B HAPOJIHOM X034icTBE. [[pOM3BOACTBO CEPHOM KUCIIOTHI.
A3orT.

CrpoeHue aToMa U MOJIEKYJbI, CBOMCTBA MPOCTOrO BellecTBa. AMMUAK, CTPOCHHE, CBOMCTBA, NOyyeHue u npuMeneHnue. Comnu
aMMOHUs, UX cBoicTBa u mpuMeHenune. Okcuabl azota (I1) u (IV).

A3OTHas KUCJIOTa, €€ CBOWCTBA W MpuMeHeHue. HutpaTel u HUTPUTHI, MpoOJIeMa UX CONEPIKAHUS B CEIbCKOXO3SHCTBEHHOM
MPOAYKIUU. A30THBIE YAOOPEHUS.

dDocdop.

Crtpoenne aToma, ajIOTPONUs, CBOWCTBAa Oenoro m KpacHoro Qocdopa, nx mpuMeHeHne. OCHOBHBIC COCTUHEHUS: OKCHU]
dochopa (V) u oprodochopnas kuciora, pochatsl. DochopHbie yaoOpeHHs.

Yraepona.



Crpoenue artoma, amoTpomnus, cBoWcTBa moaudukarnui, npumeHenue. Oxcuanl yraepona (II) u (IV), ux cpolictBa u
npuMeHeHune. KapOoHaThl: KaJablIUT, COJIA, TIOTAIll, UX 3HAYCHHUE B MIPUPOJIC U KU3HU YETOBEKa.

Kpemuuii.

Crpoenue aroma, KPUCTAIUTMYECKHM KpeMHUM, ero cBoiictBa u mnpumeHenue. Oxcua kpemuus (IV), ero mupuponHbie
pazHoBuAHOCTH. CunuKaThl. 3HAYCHUE COEAWHEHUM KPEMHHUS B JKMBOM W HeXUBOW mnpupoje. [loHITHE O CHUIUKATHOM
TPOMBIIIJIEHHOCTH.

JdeMoHCTpanuu.

OO0pa3s1ipl TaoreHoB — MPOCTHIX BElIecTB. B3aumoneiicTBie TajloreHOB C HATpUEM, C aTlOMUHUEM. BriTecHeHne xjmopom Gpoma
WIM HOJla W3 PACTBOPOB HX coyiel. B3aumopeicTBue cepbl C MeTajuiaMu, BOAOPOJAOM M KHCIOpOoJIoM. BiammonerictBue
KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ Meabto. [lorionienne yrieM pacTBOPEHHBIX BEIECTB WM Ta3oB. BoccTaHoBieHue
Meaun u3 ee okcuaa yriem. OOpasipl MPUPOIHBIX COEOUHEHUW Xiopa, cepbl, (ocdopa, yriepoma, xpemuusi. OOpasiibl
BOKHEUIIIUX IS HAPOJHOTO XO3SIMCTBA CyIb()aTOB, HUTPATOB, KapOoHaTOB, hocharoB. OOpa3Iisl CTEKIa, KEPAMUKH, IIEMEHTA.
JlaGopaTopHble ONbITHI.

20. Ilonmyuenue wu pacno3HaBaHue Bojopona. 21. HccinenoBaHMe MMOBEPXHOCTHOIO HATSXKEHUST BOAbl. 22.PacTBOpeHue
MepMaHTaHaTa KaJusg WM MEIHOTo Kymopoca B Boxe. 23. ['mapararus o6e3BokerHoro cymnbdara meau (II). 24. Usrortosnenue
TUIICOBOTO OTIEYaTKA.

25. O3HaKOMJIeHUE C KOJUICKITEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIJICHHE C COCTAaBOM MHUHEpabHOU BOAbI. 27. KauecTBenHas
peakuusi Ha rajoreHuI-uoHbl. 28. llonydyenue m pacno3zHaBaHue kuciopojga. 29. ['opeHune cepbl Ha BO3AYXE U B KHUCIOPOJE.

30.CBoiicTBa pazbaBiieHHOW cepHOM KuciaoTel. 31. M3yuenue cBoiicTB ammuaka. 32. Pacno3naBanue coneit ammonHus. 33.



CaoiicTBa pa30aBieHHON a30THOM KUCIOTHI. 34. B3aumoaeiicTBue KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Me/blo. 35. 'opeHue
docdopa Ha Bozayxe u B kuciopoje. 36. Pacno3naBanue ¢ocdaros. 37. I'openue yris B kucinopose. 38. [lonydenue yrojabHOU
KUCJIOTHI M U3ydeHue ee cBorcTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapOonarta Hatpus. 41. [lomyyeHne KpeMHEBON KHUCIIOTHI M U3YUEHHE €€ CBOMCTB.

IIpenmeTHbIe pe3yabTaThl 00y4eHUsI

Yuamuics 10JKeH ymemy:

UCIIOJIB30BATh MPH XapaKTEPUCTUKE METAVIOB W HX COCAUHEHUN TMOHATHUS: «HEMETAJUIbD), «TaJOT€Hb», «AJJIOTPOITHbBIE
BUJIOM3MEHEHUS», OKECTKOCTh BOJBD», «BPEMEHHAsl >KECTKOCTh BOJIbI», «IIOCTOSHHAsI >KECTKOCTh BOJIbI», «00Ias >KECTKOCTb
BOABDY;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DIIEMEHTOB-HEMETAJUIOB (BOJOpO/A, TaJOr€HOB, KHUCIOpOIa, cepbl, a3oTa, (ocdopa,
yriiepojia, KpEMHHUs) TI0 UX MOoJokeHuto B [lepuoanueckoi cucteMe xumuueckux snemeHToB [[. M. MenneneeBa (XuMU4eCKui
3HaK, MOPSAJKOBBIM HOMEp, MEPUOJ, TPyNIa, MOATPYIa, OTHOCUTENIbHAs aTOMHAsl Macca, CTPOCHUE atoMa (3apsij A1apa, YUCIO
MIPOTOHOB ¥ HEUTPOHOB B sAZpe, OOIIEe YKMCIIO AJIEKTPOHOB, PACHpPENEICHUE AIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), TIPOCTOE
BEIECTBO, (opMyna, Ha3BaHWE WM THUN BBICIIETO OKCHAA W THUAPOKCHAA, (GopMylna W XapakTep JETy4ero BOJOPOJIHOTO
COCJIMHCHUSA);

Ha3bIBaTh COCAUHEHHUSI HEMETAJUIOB M COCTABIATh UX (DOPMYIIbI [0 HA3BAHUIO;

XapaKTepU30BaTh CTPOCHUE, O0IME PU3NUECKHUE U XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIIIOB;



OOBSICHSITh 3aBHCUMOCTb CBOMCTB (WJIM TMpeJcKa3blBaTh CBOWCTBA) XUMHYECKHX DJIEMEHTOB-HEMETAIOB (pajuyc,
HEMETAJJTMYECKUE CBONCTBA JJEMEHTOB, OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA D3JIEMEHTOB) M O00pa3yeMbIX HMH
COeIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U THUAPOKCUIOB, JETYYUX BOJOPOJHBIX COCAUHEHU,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE CBOMCTBA) OT moJioxkeHUs B llepuomuueckoil cucreme xumuueckux snemeHToB JI. U.
Menpeneena;

OMHCHIBATh OOIHME XUMHYECKHE CBOMCTBA HEMETAIOB C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3BIKA
XUMUU,

COCTaBJISITh MOJIEKYJISIDHBIE YPaBHEHUS pEaklMil, XapaKTepU3yKOUIMX XMMHYECKUE CBOMCTBAa HEMETANIOB U UX COEIWHEHHI, a
TaK)K€ JIEKTPOHHBIE YPABHEHHSI IIPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHHUS;

YPaBHEHHUS D3JIEKTPOJUTUYECKON AUCCOLMALMN;, MOJIEKYJIIpHbIE, IMOJHBIE M COKPALICHHBIE WOHHBIE YpPaBHEHUS PEAKUUNA C
Y4aCTHEM BJIEKTPOJIUTOB;

yCTaHABIIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY CTPOCHUEM AaTOMa, XUMHUYECKOW CBSI3bIO, TUIOM KPHUCTAITIMYECKOM
PEIIETKH HEMETAIIOB ¥ MX COCAMHEHHH, NX 00UUMHU (PU3NIECKUMU U XUMHYECKUMU CBONCTBAMU;

OMKCHIBATh XMMHUYECKHE CBOMCTBA BOJOPOJA, TaJOTEHOB, KUCIOPO/a, Cephl, a3oTa, pocdopa, rpadura, anmasa, KpeMHHUS U UX
COEIMHEHUH C MOMONIBI0 €CTECTBEHHOIO (PYCCKOT0 WJIM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

OMUCHIBAThH CIIOCOOBI YCTPAHEHHUSI )KECTKOCTH BOJIbI M BBIMIOJHITH COOTBETCTBYIOIINI UM XUMUUYECKHUI IKCIIEPUMEHT;

BBITIONTHATH, HAOTIOATh W ONMUCHIBATh XUMHUUYECKHHA DKCIEPUMEHT MO PACTIO3HABAHWIO MOHOB BOJIOPOJAa W aMMOHHUS, Cyibdat-,

kapOoHaT-, cuiaukKar-, pocdar-, XJI0pua-, OpoOMuUI-, UOUI-UOHOB;



AKCIIEPUMEHTAJIBHO HCCIIEIOBaTh CBOMCTBA METAUIOB M WX COCAWHEHUW, PEIIaTh ASKCIEPUMEHTAIbHBIC 3aJadyd IO TEME
«Hemertanibi»;

OMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MMOMOIILI0 €CTECTBEHHOT'O (PYCCKOT'O WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTh PACUYETHI MO XUMHUYECKUM (QopMmysiaM U YpaBHEHUSIM pEakilvil, MPOTEKAIOUMX C y4acTHEM HEMETaUIOB M HUX
COCIMHECHUM.

MeTtanpeaMeTHbIe pe3yabTAThl 00y4eHUs

Yyamucs n10JKeH ymems:

OpraHU30BBIBaTh yueOHOE B3aUMOECHCTBUE B rpyIIe (pacipeaessiTh pojid, JOTOBAPUBATLCS IPYT C IPYTOM H T. 11.);

npenBUIETh (TPOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;

NOHUMATh MPUYUHBI CBOETO HEYCIIeXa U HAXOJUTh CTIOCOOBI BBIXO/Ia U3 3TOM CUTYallUU;

B JMAJIOTE C YYUTEJIIEM YYUTHCS BbIpaOATHIBATh KPUTEPUU OIICHKU U OMPEAEINSATh CTENEHb YCHEIIHOCTH BBITIOJIHEHUS CBOEH
paboThI U pabOTHI BCEX, UCXO/IA U3 UMEIOIINUXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUH OIEHKH U MOJIB30BATHCS MU B XOJI€
OLICHKHU U CAMOOILIEHKHU;

OTCTaMBaTh CBOIO TOUKY 3PEHHUS, aPIYMEHTHUPYS €€;

MOATBEPXKAATh ApTyMEHTHI (haKTamu;

KPUTHYHO OTHOCUTHCS K CBOEMY MHEHMIO;

CIIyLIATh IPYTUX, NBITATHCA MPUHUMATh APYTYIO0 TOUKY 3pE€HHUS], ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATh pedepar 1no onpeaesieHHo popme;

OCYHICCTBJIATh KOCBCHHOC Pa3aACIUTCIIbHOC N0KAa3aTCIbCTBO.



. . 1
IpakTukym 2. CBoiicTBa coeMHeHH A HEMETAJLI0B (3 1)
1. Pemenue skcnepuMeHTanbHbIX 3anay no teMme «lloarpymma ramoreHoBy. 2. PelieHune sKCIEpUMEHTANbHBIX 3a4ad IO
teme«lloarpynna xucnopoga». 3. Pemenue skcnepuMeHTanbHbIX 3amad no teMe «lloarpymnma asorta». 4. Pemenue

OKCIICPUMCHTAJIIBHBIX 3a1a4 110 TCMC «Honrpynna yrjaepoaa. 5. HOJ’IyquI/Ie, CO6I/IpaHI/I€ " PaCIIO3HABAHUC I'a30B.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yyamuics A0JKeH ymems.

oOpamiarbcsi ¢ Ja00OpaTOPHBIM OOOPYIOBAHMEM M HArpeBaTENbHBIMU MPUOOpaAaMU B COOTBETCTBHM C MPaBUJIAMH TEXHUKH
0€30MMacHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMHU HEMETAIJIOB U MX COSIMHEHUH U SIBICHUSIMU, IPOUCXOSIIUMU C HUMU;

OMUCHIBATh XUMUUYECKUH HKCIEPUMEHT C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOI'0 MIIM POJHOIO) SI3bIKA U SI3bIKa XUMUH;

JienaTh BBIBOJBI IO PE3YJIbTaTaM MPOBEICHHOTO HKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJibTAThI 00y4eHN s

VYyamuiicss 10JI2KeH ymems:

onpeaAcCiIAThL, UCXOOd U3 y‘—IG6HOI>i 3aJa4u, HGO6XOI[I/IMOCTB HCIIOJIBb30BaHUA Ha6J'IIOI[eHI/I$I HJIK SKCIICPHUMCHTA.



Tema 3. O0001IeHHE 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM 1IKO0JbI. [TloaroroBka

K rocyaapcreeHHoii uroropoi arrecrauuu ('MA) (9 v)

Ilepuonnueckuit 3axkoH u Ilepuognueckas cucrema xumuueckux diaemeHToB . . MenpaeneeBa. PU3UUECKUN CMBICI
MOPSIIKOBOTO HOMEpa HJIEMEHTa, HOMEPOB NEpPUOJA M TPYyNIbl. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB 3JEMEHTOB U MX
COCIMHEHUH B NIEPUOIaX U TPYNIIAX B CBETE MPEICTABICHUNA O CTPOEHUU aTOMOB 3JIEMEHTOB.

3HaYeHUE MEPUOJUUYECKOTr0 3aKOHA. BUIbI XUMUUYECKUX CBA3EU M TUIMBl KPUCTAUNIMYECKUX PEIIETOK. B3anMOCBs3b CTpOEHUs U
cBOMCTB BemiecTB. Kiaccudukaiuss XUMHUECKUX pEaKIUi MO Pa3IMYHbIM IpU3HAKaM (YHUCIO M COCTAaB pearupyroumx H
00pa3yroIIuXcs BEIIEeCTB; HATUIHE

rpaHuIlel  pazgena ¢a3; TermnoBod A(dekT; HU3MEeHEeHHE CTeneHelW OKHUCJICHUS aTOMOB; HCIIOJIb30BaHUE KaTalau3aTropa;
HarpaBjieHue TMpoTekanus). CKOPOCTh XUMHYECKUX peakiuid W (aKTOphl, BAUsAIONIME Ha Hee. OOpaTUMOCTb XUMHUYECKUX
peaKIui U CrocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHS.

IIpocThie U cioxHBIE BemiecTBAa. MeTayuibl U1 HEMETaJUIbl. ['eHeTUYeCKue psAlbl METalljla, HEMETAJUIA U MIEPEXOJHOI0 METAILIA.
Okcuabplm THAPOKCHIBI (OCHOBAaHMS, KHCIOTBI, amM{OTEpHBIE THUIPOKCHIBI), coim. MX cocrtaB, kiaccudukamus u oOmue

XUMHUYECKHUE CBOMCTBA B CBETE TCOPUU AIICKTPOIUTHUECCKON TUCCOLUALINY.

JINYHOCTHBIE pe3yabTAaThl 00yUYeHH s
Yyamuiicss 10JI2KeH:
3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHS, CBA3AHHBIC C Pa3BUTHEM XMMHUU U OOIECTBA; JOCTHKEHUS B 00J1aCTH

XUMUU U KYJIbTYpHbIE TPAAuUUU (B YACTHOCTH, HAy4HbIC TPAJIUIIMH) CBOEH CTpaHbl; OONIEMUPOBBIE AOCTHKEHUS B 00JACTH



XUMUU;, OCHOBHBIC MPUHIUIIBI U MPaBWIa OTHOILICHUSI K MPUPOJIE; OCHOBHI 3I0POBOTO 00pa3a >KM3HU U 37I0POBhECOEPETaronInx
TEXHOJIOTHM;

NpaBWIa TMOBEACHHUS B UYPE3BBIYANMHBIX CHUTYAIUAX, CBSI3aHHBIX C BO3JCHCTBUEM PA3JIUYHBIX BEIIECTB; OCHOBHBIC IpaBa M
00sI3aHHOCTH TpakJaHWHA (B TOM YHCJE Y4alllerocs), CBS3aHHbICE C JUYHOCTHBIM, MPO(PECCUOHAIBLHBIM U >KU3HEHHBIM
CaMOOIIPEICIICHUEM;

COIMATBFHYI0 3HAYMMOCTh U COJIep’KaHue PO eCcChii, CBI3aHHBIX C XUMUCH;

UCHBIMBIEAMDb. YYBCTBO TOPJIOCTU 32 POCCHUUCKYIO XMMHUYECKYI0 HAYKy U YBaXKCHHE K UCTOPUM €€ Pa3BUTHS; YBaXKEHUE U
MPUHATHE JTOCTIKEHUN XUMHUHM B MUpE; JIOOOBb K MPHUPOJIC; YBAXKEHHUE K OKPYKAIOMUM (y4JaluMCsl, YIUTEIIIM, POJUTEIIAM U
Ip.) — YMETh CIYIIaTh W CJBIIIATh MapTHEpa, MPU3HABaTh MPABO KaXKJIOT0 Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUS C
YYETOM MO3UIUN BCEX YYACTHUKOB; UYBCTBO IPEKPACHOTO M 3CTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BELIECTB U
UX MPEBPAIICHUI; CAMOYBKCHHE M SMOIIMOHAIHHO-TIOJIOKUTEILHOE OTHOIIICHHE K ce0e;

NpU3HA6amb: ICHHOCTH 3JI0POBBS (CBOETO M APYTHUX JIIOJEH); HEOOXOIMMOCTh CAaMOBBIPAKECHHUSI, CAMOPEATH3aIINH, COITUATBLHOTO
NPU3HAHUS;

0CO3HA8aMb: TOTOBHOCTHh (WJIM HETOTOBHOCTH) K CAMOCTOATEIBHBIM IIOCTYNKaM M JEHCTBUSM, OTBETCTBEHHOCTh 3a HX
pe3yJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBHITO BBIpakKaTh M OTCTaMBATh CBOKO IMO3UIIMI0O M KPUTUYHO OTHOCHUTHCA K
CBOMM MOCTYIIKaM;

nposaeaAmb: SKOJOTUUCCKOES CO3HAHHE, JT0OPOKEIaTeIbHOCTh, ITOBEPHE M BHHMATCIBHOCTH K JIOJSIM, TOTOBHOCTHh K
COTPYIHUYECTBY M JIpyxk0e€, OKa3aHWUIO MOMOIIU TE€M, KTO B HEW HYyXJaeTcs; 0OOOIICHHBIM, YCTONYMBBIM U W30MpaTEIbHBIN

MMO3HABATEIILHBIN HHTCPCC, HHUIIMATUBY H JIFO003HATEIILHOCTE B HN3Y4YCHHUHU MHpPa BCHICCTB U peaKuHﬁ; HCICYCTPEMIICHHOCTL U



HAaCTOMYMBOCTh B JOCTHKEHUU IIeJ€d, TOTOBHOCTh K MPEOJOJCHUIO TPYIHOCTEH; YOSKICHHOCTh B BO3MOXKHOCTH TO3HAHUS
MPUPOJIbI, HEOOXOAMMOCTH PA3yMHOI'0 UCTIOJIb30BaHUSI JOCTHXKEHU N HAYKU U TEXHOJIOTUM JIJIsl pa3BUTHUS OOIIECTBA;

ymemp: YCTaHABIUBATH CBS3b MEXKIY LIEJbI0 U3YUEHUS XUMHUH U TE€M, JIJI1 YETO OHA OCYIIECTBIsACTCS (MOTUBAMU); BBITIOTHATh
KOPPUTHUPYIOIIYIO CaMOOIICHKY, 3aKITIOYAIONIYIOCS B KOHTPOJIE 3a MPOIECCOM H3YUYCHHS XMMHUU U BHECEHUU HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIUX ATallaM U CIMOCO0aM HM3Yy4YeHHUs Kypca XHUMHH; BBIMOJHATh PETPOCHEKTUBHYIO CaMOOIICHKY,
3aKJIIOYAIONIYIOCS B OLIEHKE Mpoliecca U pe3ybTaTa U3y4eHUsl Kypca XMMUU OCHOBHOM IIKOJIBI, TOABEAECHUHA UTOIOB HA OCHOBE
COOTHECEHUS LTIl U PE3yJIbTaTOB;

CTPOUTH JKU3HEHHBIE W NPOGECCUOHANBHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIBHO-UCTOPUYECKUX, MOJUTUYECKUX U
HKOHOMHYECKHUX YCIOBHI; 0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX

[IPUHUMAEMbIM B JKU3HU PELICHUSM; BECTH IHMAJIOl HA OCHOBE PAaBHOIIPABHBIX OTHOLICHUN U B3aUMHOI'O YBa)KCHUS; BBIICIIITH
HPABCTBEHHBIM aCIHEKT MOBEJEHUS U COOTHOCHUTH MOCTYNKU (CBOM W JIPYTUX JIIOJICH) U COOBITHUA C MPUHATHIMU STUYECKUMU
HOpPMaMHM; B IIpeAeaax CBOMX BO3MOXKHOCTEHN NMPOTUBOACHCTBOBATH JACHUCTBUAM U BIUSHUSM, IIPEACTABISIONIUM YIPO3Y KU3HU,

3I0POBBIO M O€30MMACHOCTH JIMYHOCTH M OOIIIECTBA.

Ilnannpyembie pe3yabTaThbl 00y4eHHS

BbinycKHMK HAYYHTCH:

* OIIMCHIBATh CBOMCTBA TBépI[I)IX, KUAKUX, Fa3006p33HBIX BC€IICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,



* XapaKTEepU30BaATh BEIIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIUBATh MPUUMHHO-CIEICTBEHHBIC CBSI3U MEXKIY
JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

* PaCKpBIBATh CMbBICII OCHOBHBIX XUMUUYECKHUX MOHATUN «aTOM», «MOJIEKYJIa», «XUMUYECKUN 3JIEMEHT), KIIPOCTOE BEILIECTBOY,
«CIIOKHOE BELIECTBO», «BAJEHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEHIIUX BEIIECTB C MOMOIIBI XUMHYECKUX (OPMYJT U CYIIHOCTh XMMHUYECKHX PEaKIHil ¢
MOMONIBI0 XUMUYECKUX YPABHEHUI;

* BEIYUCIISAITH OTHOCUTEJIBHYIO MOJIEKYJAPHYIO M MOJSIPHYKO MacChl BEIIECTB, @ TAaKKE€ MACCOBYIO JIOJI0 XUMHUYECKOTO
AJIEMEHTAa B COCTMHEHUSX I OLIEHKU UX PAKTUYECKON 3HAYNMOCTH;

* CPaBHUBATH [0 COCTABY OKCHUJbl, OCHOBAHMSI, KUCIIOTBI, COJIU;

* KJIaCCU(PUIIUPOBATH OKCHUJIBI 1 OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI U COJIM MO COCTAaBY;

* MOJIK30BATHCA TAOOPATOPHBIM 00OPYAOBAHMEM M XUMUYECKON TTOCY/I0M;

* POBOJIUTH HECJOXKHbIE XMMHYECKHE OIbBITHI U HAONIOACHUS 3a W3MEHEHUSIMU CBOWCTB BEIECTB B IMPOIECCE HX
MIPEeBpAICHUI; COOJII0IaTh MPaBUIIa TEXHUKU O€30TaCHOCTHU MPH MPOBEICHNN HAOIIOACHUHN U OIBITOB;

* pa3nuYaTh IKCIEPUMEHTATHHO KUCIOTHI U MIEN0YH, MOJIb3YSCh MHIUKATOPAMHU; OCO3HABATh HEOOXOJUMOCTH COOJIOCHUS
Mep 0€30MacHOCTH MPU OOPAIIEHUH C KUCIOTAMHU U IIET0YaMHU.

* pacKpbIBaTh CMBICI nepruoandeckoro 3akona /. . Menneneena;

* OMMCHIBAThH M XapaKTEPU30BaATh TAOJUIHYIO (POPMY MEPUOTUIECKON CHCTEMbl XUMUYECKUX SJIEMEHTOB,;

* XapaKTEepU30BATh COCTAB ATOMHBIX SIJIEP U PACIPEICICHUE YUCIIA 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKUX

9JICMCHTOB MAJIbIX IICPUOAO0B HGpHOI[PI‘-IGCKOﬁ CHCTCMBI, 4 TAKXKC KaJInA U KaJIbIMs,



* pa3MyaTh BUbl XUMUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO TOJIIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METaJUTMYECKYIO;

* U300pakaTh JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMU CBSI3SIMU PA3HOTO BUA;

* BBISIBJISITH 3aBUCUMOCTBH CBOMCTB BEIIECTB OT CTPOCHUSI X KPUCTATUTMUYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METaJUTMYECKUX;

* XapaKTepHu30BaTh XUMHUYECKUE DJIEMEHTHI M UX COSJIMHECHHS HA OCHOBE TMOJIOKEHUS DJIEMEHTOB B IIEPUOIMYECKON CUCTEME U
OCOOCHHOCTEH CTPOEHUS X aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAUCHHE TNEPUOJMYECKOr0 3aKOHA M TEPUOJIUYECKON CHCTEMBI
xumudeckux anemeHToB [I. M. MenpeneeBa; ® oOBACHATh CYyTh XUMUYECKHUX MPOIECCOB U WX MPUHIUIHUAIBHOE OTIUYUE OT
(bU3UIECKUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSA XUMUYECKUX PEaKITHi;

* YCTAaHABJIMBATh MPHUHAMJICKHOCTh XUMUUYECKOW PEaKIUU K OMpPENeIEHHOMY THUINY IO OJHOMY W3 KJIACCH(PUKAIMOHHBIX
NPU3HAKOB: 1) IO YUCITY M COCTaBY MCXOJHBIX BEUIECTB U MPOIYKTOB peaKIK (PEaKlUy COCTUHEHUS, PA3I0KEHUS, 3aMEIICHUS
1 oOMeHa); 2) 1O BBIJCIICHUIO WM TOTJIONMICHUIO TEIJIOTHI (PEaKIUy SK30TEPMUUYECKHIE U IHIOTEPMUYECKUE); 3) M0 M3MEHEHHUIO
CTENECHEN OKMCJICHUS XUMHYECKHUX JJIEMEHTOB (pEakIMu OKHCIMTEIbHO-BOCCTAHOBUTENBHBIC); 4) M0 0OpaTUMOCTH Ipoliecca
(peakuuu oOpaTuMbIe U HEOOPATUMBIE);

* COCTaBJISITh YPaBHEHUS AJEKTPOJMTHYECKONW JTUCCOLMAIIMU KHUCIOT, LIEN0Yell, COJIeil; MOJMHbIE U COKpallEHHbIE MOHHBIC
YpaBHEHHUSI peakluil 0OMeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

* IPOTHO3UPOBATh MPOJYKThl XUMHYECKUX peakiuuid mo ¢opmysiam/Ha3BaHUAM HMCXOJHBIX BEIIECTB; OMPENENATh UCXOIHbIC

BelllecTBa o (popMyJiaM/Ha3BaHUAM MPOYKTOB PEAKIUU;



* COCTaBJISTh YpaBHEHUS PEakUUid, COOTBETCTBYIOIIMX IOCIEI0BATENbHOCTH («UEMOYKE») MPEeBpalIEHU HEOPTraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITH B MPOLIECCE DKCIIEPUMEHTA IPU3HAKHU, CBUIETEIILCTBYIOIINE O MPOTEKAHUN XUMHYECKON PEAKIINH;

* IPUTOTOBJISITH PACTBOPBI C ONPEAEIEHHON MAacCCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA;

* ONPENETATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KUCIOT U IIEIOYEN IO U3BMEHEHUIO OKPACKH UHIMKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIMH, TOATBEPKAAIOLIME HAIMYME B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

* OMpEeEIATh MPUHAICKHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY M3 M3yUYEHHBIX KJIACCOB/TPYII: METAIbl U HEMETAJLIIBI,
OKCHJIbI, OCHOBAHMSI, KUCIIOTBI, COJIH;

* COCTaBJISATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSIM;

* OIIPENEIIATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATh (DOPMYJIBI HEOPraHMUECKUX COEIUHEHHUH MO BAJEHTHOCTSAM U CTENEHSM OKHUCIICHHS B3JIEMEHTOB, a TaKXkKe
3apsiiaM MOHOB, YKa3aHHBIM B Ta0JIMLIE PACTBOPUMOCTH KHCIIOT, OCHOBaHUH U COJIeH;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHs (PU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEUIECTB (METAJIOB U HEMETAJJIOB)
U UX BBICIIUX OKCUIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPHO/IOB;

* Ha3bIBaTh OOLIME XUMHUYECKHE CBOKMCTBA, XapaKTEPHbIE JI TPYIIT OKCUIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOLIME XWMHYECKHE CBOICTBA, XapaKTEpHbIE I KaXXJIOr0 M3 KJIACCOB HEOPraHMYECKHUX BEIIECTB: KHCIOT,
OCHOBaHHUM, COJICH;

* IPUBOJUTH IPUMEPBI PEAKLNN, IMOATBEPKIAOIMMNX XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEUIECTB: OKCHIOB, KHUCIOT,

OCHOBAHHUM U COJICH;



* ONPENETATh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;
* COCTaBJISATh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OanaHc (1Sl M3yUYEHHBIX PEaKIIMil) 0 MPEa0KEHHBIM CXeMaM peaKIIni;
* POBOJIUTH JTA0OOPATOPHBIE OMbBITHI, MOJITBEPKAAIOIMINE XWMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

BEIIECCTB;

Boinycknuk nosiyuum 603M0HCHOCHIb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCL C BEUYECMBAMU 8 NOBCEOHEBHOU HCUZHIL,

* 0CO3HABAMb HEOOX0OUMOCMb COOIOOEHUS NPABUNL IKOJI0SUYECKU OEe30NACH020 NO0BeOeHUsl 8 OKpYicawel npupooHou
cpeoe;

* NOHUMAMb CMbBICT U HE0OX00UMOCMb COONOOeHUsT NPeONUCAHUU, NpedazaemviX 8 UHCMPYKYUAX NO UCHOJb30B8AHUIO
JieKkapcme, cpedcma Oblmosol Xumuu u op.,

* UCNONBL308AMb NPUOOPEMENHBIE KIIoUesble KOMNEMEHMHOCMU NpU  BbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 No
UZYYEHUIO CBOLICME, CNOCOD08 NOLYYEHUs U PACNO3HABAHUSL BEUeCMS;

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONIb3YS CPEeOCmEd YCMHOU U NUCbMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mexkcmamu y4eOHUKa U OONOJIHUMENbHOU UMepamypotl, CHNpagouYHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCHb K
VBANCEHUIO UHOU MOYKU 3PeHUsi NPU 00CYHCOEeHUU Pe3YIbMamos 8blNOJIHEHHOU padbombl,

* 00BEeKMUBHO OYEeHUBAMb UHPOPMAYUIO O Bewecmeax U XUMUYECKUX Npoyeccax, Kpumudecku OmHOCUMbCA K
ncegooHaAyYHOU UHGOpMayUU, HedoOPOCO8eCMHOU peKiame, Kacaoujeucs UCnoIb308AHUA PA3TUYHBIX 6eUleCmS.

® 0OCO3Haeambv 3HaverHue meopemudecKux 3HAHULL OISl npaxmuuecxod oesmenbHoCmu yejoeeka,



* ONUCLIBAMb U3YYEHHBLE 0OBEKMbL KAK CUCTEeMbl, NPUMEHSIS I02UK)Y CUCTEMHO20 AHAIU3A;

* NPUMEHSMb  3HAHUS O 3AKOHOMEPHOCHISX Nepuooudeckoll CUcCmemvl XUMUYECKUX DIeMeHmOo8 Ol O0bACHeHUs U
npeosuUoeHUst C8OUCME KOHKDEMHbIX 8eUjeCms;

* pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM YenayoieHus 3HaHUuti 00 ucmopuu CmaHo81eHUs
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NEPUOOUYECKO20 3AKOHA KAK 0OHO20 U3 8ANICHEUUUUX 3AKOHO8 NPUPOObl, A MAKice O
COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U MEeXHUKUL.

* COCMassimb MOJIEKYIAPHbLE U NOJIHbLE UOHHBLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YDAGHEHUSIM,

* NPUBOOUMDb NPUMEPLL  PeaKyull, NOOMEEPAHCOAIUUX CYUWECMBOBAHUE B3AUMOCEA3U MENHCOY OCHOBHLIMU KIACCAMU
HeOP2aAHUYEeCKUX 8eUleCms;

* NPOCHO3UPOBAMb PE3YIbMAaNbl 6030€UCMEUSL PASTUYHBIX (PAKMOPOS8 HA USMEHEHUE CKOPOCTU XUMUYECKOU PeaKyul,

* NPOCHOZUPOBAMb PE3YIbMANbl 6030€UCMEUSL PATUYHBIX (PAKMOPOS HA CMEUjeHUe XUMUUECKO20 PABHOBECUSL.

* NPOCHOZUPOBAMb XUMUHECKUE CEOUCMBA 8EUCCME HA OCHOBE UX COCMABA U CIPOCHUSL,

* NPOCHO3UPOBAMb CHOCOOHOCHb 8EUECMBA NPOSGIAMb OKUCIUMEbHbLIE UIU B0CCHMAHOBUMENbHbIE CEOUCMBA C Y4EMoM
cmenenell OKUCIeHUsL DJIeMEHMO8, X00SUUX 6 e20 COCMAB;

* BLIABIAMDb CYWECMBOBAHUE 2EHEMUYECKOU B3AUMOCBA3U MeHcOy 8euecmeamu 8 psoy. Npocmoe 8eujecmso — OKCUO —
2UOPOKCUO — COJIb;

* 0pP2aHU308bI6AMb, NPOBOOUMDb YUEHUUECKUE HNPOeKMbl N0 UCCIe008AHUI0 CBOUCME GeWecms, UMEUWUX BAINCHOE

npakmudeckoe 3Havernue.



B KOMIUIEKT TeXHUYECKUX U UHPOPMALIMOHHO-KOMMYHUKATUBHBIX CPEACTB 00yUEHHUs BXOAT: anmnaparypa A 3aucei u

BOCIIPOU3BCACHUA ayauo- U BI/II[GOI/IH(I)OpMaHI/II/I, KOMITBOTCP, MYJIbTUMCIA TIPOCKTOP, HJOCKaA C HHTepaKTHBHOﬁ HpHCTaBKOﬁ,

KOJUIEKLHS MEAUA-PECYPCOB, BbIX0A B IHTEpHET.

Hcnons3oBanue 31EKTPOHHBIX CPEJICTB O0YUCHUS TTO3BOJISIOT:

® AKTUBHU3UPOBATH JICITEIHHOCTh O0YYAIOIIUXCS, MTOJydaTh 00JIee BHICOKHE KAUYECTBEHHBIC PE3yJIbTaThl 00YUCHHUS;
e 1pu noaroroBke k EI'D obecneynBaTh CaMOCTOATENBHOCTD B OBJIAJICHUH COACPKaHUEM Kypca .

e (dopmuposars KT - KOMIETEHTHOCTD, CITOCOOCTBYIONIYIO YCIIEIIHOCTH B yU€OHOM JIeATeTbHOCTH;

e (dopmuposars YV/I;



IToypouHoe IuIaHUpPOBaHUE

No Tema u TuI ypoka Hara DJIeMeHTBI COJlep:KaAaHUA IL1anupyeMsble pe3y/ibTaThl
o/ IIpeameTHbIe Mertanpeamerubie Y'Y J{ JINYHOCTHBI
e VY]
BBe)Ie}me. Oﬁlllaﬂ XapPpaKTEPUCTUKA XUMHUIECCKHUX JIEMEHTOB H XUMHUYCCKHUX peakunﬁ. Hepuozmqecm/lifl 3aKOH U mepuoaAnvecKass CuCTeMa XuMH4Y€CKUX
jemenToB .M. MenneneeBa. (124.)
1 Xapakrepuctukaxum | 05.09 ?(BOJIHHIZ nacrpykTax no OT n Th. Hayuamca: xapakrepru3oBaTh PerynsiTuBHBIE: CTaBAT y4eOHbIC dopmupyror
apaKTEPUCTHKA XUMUYCCKOIO XUMUYECKHE DJIEMEHTHI 1-3 —T0 3a71Ja4d HA OCHOBE COOTHECEHHS TOrO, OTBETCTBEHHOE
HHECKOTO SIIeMerTa dMeMeHTa 1o nonoxennsio s IICXI repuosa mo ux nofoxkenuro [ICXD | 910 yXKe U3BECTHO U YCBOEHO OTHOIIIEHHUE K
Ha OCHOBAaHHH CTO AN Menneneesa. J.1. Menneneena. y4alumMcesi, ¥ TOro, 4To eIé YUEHUIO
HOJIOKCHUA B HeMOHCTpIIHA: MOIENH ATOMOB Ionyuam 603MoAHcHOCTL HEM3BECTHO
HepnozmquKoﬁ anemenTos 1-3 —ro neprozos HaYy4umsbCs: ONMChIBATh N3YUYCHHBIC ITosHaBaTe/IbHbIE:CAMOCTOATEIILHO
CHUCTEME O0BEKTHI KAK CUCTEMBI, IPUMEHSISI BBIJIETISIFOT U (pOPMYIIUPYIOT
1. . Menpeneesa JIOTUKY CHCTEMHOI'0 aHaJIN3a MO3HABATEJIbHYIO LIENb
KommyHuKaTHBHBIE: YOPMYIHPYIOT
COOCTBEHHOE MHEHHE M TIO3MIIMIO,
3a/1a10T BOIIPOCHI, CTOSIT TOHATHBIE IS
MapTHEPa MOHATHS
2 CBolicTBa OKCHJIOB, 07.09 XI/IMI/I‘ICCISI/IC CBOMCTBa OKCHJIO0B, Hayuamca: na3piBaTh o0Imue PeryasTuBHbIe: CTaBAT yueOHYIO ITpossnsroT
KHCIIOT, OCHOBAHMI OCHOBAHHH , KHCJIOT, COJICH B CBETE XUMUYECKHE CBOMCTBA KUCIOTHBIX, 3a7ia4y, ONPEAETSAOT YCTOWYUBBIN
o TEOpHH SJICKTPOIUTHICCKON OCHOBHBIX OKCHI OB, KHCJIOT, MOCJIE/I0OBATENFHOCTh MPOMEKYTOUHBIX | yu4eOHO —
1 COJICN B CBCTC AUCCOLMALMH M OKMCICHHA~ OCHOBaHHI U COJIEH ¢ TO3UIIH eneit ¢ y4eToM KOHKPETHOTO [T03HABATENbHBI
Teopun BOCTAHOBIICHHA T3/1; IpUBOIUTH TIPUMEPEI PE3YIBTaTa, COCTABJISIOT IUIaH 1 il MHTEpEC K
SHeKTpOJII/ITI/IIIeCKOP'I peakuuii, HOATBEPKAAOIINX aJTOPUTM AEUCTBUI HOBBIM
JOUCCOIIMaIy U XHMHYECKHE CBOMCTBA: OKCHUIIOB, Ilo3naBaTejbHbIE: crocodam
OKHCIICHHSI- KHCIIOT, OCHOBaHMH, COJEH; CaMOCTOSITENILHO BBIJICTISIOT peuieHus 3a1a4
BOCCTAHOBICHUS ONPENETISATh BEIECTBO — OKHCIUTENb | (hOPMYIHPYIOT IIO3HABATEIBHYIO LIEIb,

U BEILECTBO —BOCCTAHOBUTEID B
OBP;

THonryuam 603mosrcrnocme
HAY4UMbCs: TPOTHO3UPOBATE
CIIOCOOHOCTD BEIIECTBA TIPOSIBIISATH
OKMCIIUTENBHBIE UIIH
BOCCTaHOBUTEIbHBIE CBOICTBA C
YUYETOM CTETCHEH OKHCIICHHS
9JIEMEHTOB, BXOSIINX B €0 COCTaB

HCTIONB3YS OOIINE IPHEMBI PeIICHHS
3a71a4

KommyHukaTHBHBIE!

KonTpons u onienka neicTBuit
mapTHepa




AM(bOTepHI)Ie 12.09 TlonsaTre 0 mepexoaHbIX 3J1eMi:HTax. Hayuamcs: xapakrepu3oBatb PerynsTuBnbie: [IposBrstoT
OKCHIBI AmdorepHOCTb. I'eneTnyeckuii psj XMMHYECKHe CBOMCTBa aM(pOTepHBIX | [IpHHUMAIOT M COXPaHSIOT Yy4EOHYIO JI0OpoXKenaTenb
NEPEXOHOT OJIEMCHTA. OKCHJIOB U THAPOKCHU/IOB, 3a7a4y, yYUTHIBAIOT BBIJICIICHHEIC HOCTb,0T3bIBUUB
THIPOKCHBL Jab.onbit: 1.Iomydenne rupoxcuia UCTIOJIb30BaTh MPH XapaKTepPUCTUKE | YUUTEIEM OPUEHTHUPHI ACHCTBUS B OCTb, KaK
UIMHKA M MCCIIEIOBAHNE ETO CBOHCTB BEILIECTB MOHATHE «aM(OTEPHOCTH», | HOBOM ydeOHOM Marepuale B TIOHNMaHHe
IIPOBOJMTH OIBITHI, COTPYHUYECTBE C YUUTEIIEM YyBCTB
MOJATBEPKIAIOIIUE XUMUYECKUE Ilo3naBaTenbHbIC: JIpYTUXTIIOAEH U
cBOIicTBa aM()OTEPHBIX OKCHIIOB U CraBst 1 GpopMyIUpYIOT npodiemy COIEpPEKUBAHUE
TUJIPOKCH/IOB; YPOKa, CaMOCTOSITENILHO CO3at0T UM
THonyuam 6o3mooicHocme AJTOPUTM JESITEIbHOCTHU IIPU PELLICHUU
HAay4umvCs: OCO3HABATh 3HAYEHUE pOOJIEMBI
TEOPETUUECKUX 3HAHUN JUIs KoMMyHUKATHBHBIE!
[IPAKTUYECKON AEATEIbHOCTH [TposiBAAIOT aKTUBHOCTH BO
4eroBeKa B3aUMOJEICTBUM JUIsl PELICHMUS
[IO3HABATENIbHBIX U
KOMMYHHUKATUBHBIX 3a/1a4(3a1a10T
BOITPOCHI, (POPMYIHPYIOT CBOU
3aTpyIAHEHUS, IPEIIAraoT MOMOILb B
COTPYIHUYECTBE)
CraproBas 14.09
KOHTPOJIbHAs paboTa
[Tepuomuyeckuii 19.09 Crpykrypa IICXD JI.11. Menneneesa. Hayuamcsa: onuceiBath 1 PerynsituBHbie: OnpenenstoT
3aKO0H U Crpoenne aToma. Pu3H4ECKHH CMBICT XapaKTepu30BaTh Ta6JII/IHHy}0 [InanupyroT cBOM NEUCTBUS B CBOIO JIMYHYIO
I TIOPA/IKOBOr0 HOMEPA, HOMEPA TIEpnoaa, | ¢opmy [ICXD JI.U. Menneneesa; COOTBETCTBHH C ITOCTABICHHOMN MIO3HUIIHIO,
CpuoAntccKas HOMEpa I'PYINIEI XHKMUIECKOI'0 SIIEMCHTA | nepaTh YMO3AKIIOUEHHS O XapakTepe | 3aJadeil U yCIOBUSIMU €€ pealln3alyu aJIEKBaTHYIO
cucreMa B [ICX3 I.U. Menneneesa. lIpuiutbl | y3venenns cBOHCTB XUMIIECKHX nudpepeHIpo
. . MeHaeneeBa B M3MEHEHUs CBONCTB XUMHICCKIX DIIEMEHTOB C YBEJIHYCHHEM 3apsanoB | Ilo3HaBaTeJlbHbIE: CTAaBAT BaHHYIO
CBETE YUEHHS O EEEA;ZEZ?(BHH rgﬁ;ﬁ:}glx;iziiii ATOMHBIX SZiep. u ('I)Op%\/[y_]'[I/IpyIOT LENTN | IPOOIEeMBI CaMOOLICHKY
CTPOEHHH aToMa noxrpynmax TICX? JLH. Mereneesa, Ionyuam 803modcHOCb YPOKa; 0CO3HAHHO H IIPOU3BOIEHO CBOI/IX6 YCIIEXOB
JTIeMOHCTAIHSE: PASTHIHBIC OPMEI HAYUUMbCS’, TIPUMEHSATD 3HAHKA O CTPOSIT B yCTHOH M IMMUCbMEHHON opme | B yuebe
TaOJIHI IEPHOANIECCKON CHCTEMBI. 3aKOHOMEPHOCTSIX MEPUOINYECKON .
Jla6.onbIT: 2. MonenvpoBanue CHCTEMBI XUMUYECKHUX IIEMEHTOB KomMyHHKaTHBHEIE: 5
nocrpoenus Ieproanyueckoit cucremsl | Ist OOBSICHEHUS U TIPEABHUICHHS Brazenne MOHOJIONTHECKOM 1
J.. MenpneneeBa CBOMCTB KOHKPETHBIX BEIIECTB JIMATIOTHIECKOH popMamit petn
XumMuueckas 21.09 Xumuueckasi OpraHu3anus )KUBOU U Hayuamca: xapakrepru3oBaTh PerynsituBHbIe: paboTaTh 1O IJIAHY, DopMHpOBaHUE
OpraHM3aIHs KUBOM HEKHUBOM MIPUPOABL. XI/IMI/I‘IGCISI/Iﬁ XUMHUYECKHH COCTaB KUBOU KICTKH; | MCIONE3YS CIEIHATEHO NMoA0OpaHHbIE | OTBETCTBEHHOT'O
M COCTaB s1Ipa, MAHTUU U 36MHOHI KOPBL. | COCTaB spa, MAHTHU 3€MHOM KOPBI, | CPEICTBAa. Y MEHHE OLEHHUTh CTEIICHb OTHOLLIEHUSA K
1 HEXKUBOU IIPUPOJIBI XUMUYECKUE FIEMEHTHI B KJIETKaX THonyuam eo3modicnocmyo ycIrexa WM HeyCrexa CBOer Y4ECHHIO




JKMBBIX OPraHU3MOB. MaKpo- n
MUKPO3JIEMECHTHI.
JdemoncTpanusi:Mogens cTpoeHus
3eMHOT0 II1apa B IONEPEYHOM
paspese

HAYyumuvCsi. OO0BACHSITH MHDP C TOUKH
3pC€HUA XUMHHU

JIeATEIHOCTH
IMo3naBaTesbHBIE: AHATN3UPOBATD,
CpaBHHMBATh U 00001aTh U3yIEHHBIE
noHsTusl. CTpOUTH JIOTHIECKOe
paccyxJieHue, BKIII04as yCTaHOBJIEHHUE
MPUYUHHO — CJIE/ICTBEHHBIX CBSI3EH.
[Mpencrensate MHGOPMALIUIO B BUIE
pHCYHKa

KoMMyHuKaTHBHbBIE:

OTcranBaTh CBOIO TOUKY 3pEHUS,
MPUBOANTH aPTYMEHTHI, TOJTBEPIK A
ux (akramu

7-8 Knaccudukarus 26.09 O0o011eHne cBeieHnid 0 XUMHYeCKuX | Hayuamcs: ycTaHaBIMBATH PeryjisiTuBHbBIC: Ornpenensior
XUMHYECKIX 28.09 peakuusx. Knaccudukanms [IPUHAUIEKHOCTh XUMUYECKON Be1Buraror Bepcun peleHus BHYTPEHHIOIO
o XUMHWYECCKHUX peaKHI/Iﬁ 110 pa3IMYHbIM PpCaKum K onpenenérmomy THUITY 110 l'[pO6J'leMI)I, 0CO3HABaTh KOHEUHBIN IIO3UIIU IO
peaKium 1o OCHOBAHHMSIM: OIHOMY M3 KITaCCU(PUKALMOHHBIX pe3yabTat 00yyaromuxcs
pasIM4HBIM COCTaBY U UMCITY PEArupyIOIuX 1 TIPU3HAKOB: 1) MO YHCITy U COCTAaBY Ha YPOBHE
OCHOBaHHUAM 00pa3yroLMXCs BEIECTB, TEIJIOBOMY | MCXOJHBIX BEIIECTB U MIPOIYKTOB IMo3HaBaTebHbBIE: THIOJIOXKUTETEHOT
addekry, peakiuu (peakiul COeTMHEeHHS, BbIOHMparoT OCHOBaHUS M KPUTEPHH IUIsL | O OTHOLICHUS K
HaIPaBJICHUIO, I3MEHEHUIO CTEMEHEH | pa3jIoKeHHs, 3aMelleHns 1 oOMeHa); | Kinaccudukanuu 00pa3oBaTenbHO
OKHCIICHHSI 3JIEMEHTOB, 00pa3yIoIInuX 2) 10 BBIICICHHUIO HITH [TpeobpazoBbiBaTh HHPOPMALIUIO U3 My Tporeccy,
pearupyrolye BemecTsa, hase, HOTJIOLICHHIO TETIOTHI (PeaKuu OZIHOTO BH/Ia B IPYTOH U BHIOMPATH IS | TIOHHUMAIOT
WCIIONIb30BAHHIO KATaIH3aTOpPa. IK30TEPMHUUYECKUE U ce0st ynobHyto Gopmy pukcanmm HEOOX0IMMOCTh
JIad. onbITHI: SHIOTEPMHUYECKHE); npeacTaBleHUs HHPOPMaUH YUYECHUS
3. 3aMeleHne KeIe30M MEIH B 3) 110 U3MEHEHHIO CTEIEHEH
pactBope cynbdata memnu (1I) OKHCIICHHSI XUMUYECKHX 11eMEHTOB | KoMMyHMKaTHUBHbIE!
(peakiuu OKUCIUTEIHHO- OTcranBaTh CBOIO TOUKY 3PEHHUS,
BOCCTaHOBUTEIIBHEIE); TPUBOJHUTH apIYMEHTHI, IOATBEPXKIast
4) 110 06pPaTHMOCTH TIpoItecca ux (pakramu. PaznmuaTs B ycTHOM peun
(peakiu oOpaTUMBbIE U MHEHHE, JTOKA3aTeIbCTBA, THIIOTE3bI,
HEOOpaTHMEIE); TEOpHH
Tonyuam 603MOACHOCb HAYUUBCA:
COCTaBIISITh MOJICKYJIAPHBIE U
TIOJTHBIE OHHBIE YpaBHEHHUS 110
COKpAILCHHBIM HOHHBIM
YpaBHEHHSM.
9 IMonsite o ckopoctu | 03.10 [NonsATHE O CKOPOCTH XUMHUYECKOM Hayuamca: Ha3piBaTh (HakTOpHI, PeryasTuBHbIe: [MposBistoT
XHMHYECKOl peakiuu. OakTOphI, BIHUAIONINE HA BIIMSIFOLIME Ha CKOPOCTh CaMOocCTOsTeTbHO O0OHAPYKHUBAIOT U YCTOHYMBBIN
CKOPOCTh XUMUYECKUX PEaKLIHi. XHUMHYECKOH PEeaKkuuy 1 OOBSACHITh (hopMymupyOT NpodIemMy. yueOHO —
peakiinu JemMoHcTpanuu: WX BIIMSHHE HA CKOPOCTb MO3HABATENbHEI




3aBUCUMOCTb CKOPOCTH

XMMHYECKOH PeaKIy OT IPUPOIBI
pearupyromx BenecTs. 3aBUCHMOCTb
CKOPOCTH XMMHUYECKON peaKknuy OT
KOHLICHTPALIUH

pearupyromx BeuecT. 3aBUCHMOCTb
CKOPOCTH XMMUYECKON peaKkiuy OT
TUTOMIA M CONPUKOCHOBEHUS
pearupyroIux BeecTB («KUTSIIUN
CIIOi»). 3aBUCMOCTh CKOPOCTH
XMMHUYECKOW PEaKIMH OT
TEMIIEPATYPhI pEAarupyronux
BEIIIECTB.

JIab. OnbIThI:

4. 3aBUCHMOCTb CKOPOCTH
XUMUYECKON peaKLUU OT

MPUPOBI pEarupyroIuX BEIIECTB Ha
nprMepe B3auMOICHCTBUH KHUCIIOT C
MeTaJulaMu. 5. 3aBHCUMOCTb
CKOpPOCTH XUMHYECKON PEAKLIUH OT
KOHIIEHTPALUHU pearupyromuux
BEIIECTB Ha IIpUMepe
B3aMMOJIEICTBUS LIMHKA C COJITHOM
KHUCJIOTOH pa3IMyHON KOHIIEHTpALUH.
6. 3aBHCHMOCTH CKOPOCTH
XUMHYECKOH peakuy OT ITUIOMIaIn
COIIPUKOCHOBEHHS PEartp yIOIINX
BEIIIECTB.

7.MopenupoBaHue «KUISILLETO CIOS».
8. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON pEeaKLUU OT
TEMIIePAaTyphl PEarHpyIOIINX BEIIECTB
Ha TIpUMepe B3aUMOJICHCTBHS OKCHIA
memu( 11) ¢ pactBopom cepHOi
KHCJIOTHI Pa3IMYHON TEMITEPaTyPHI

XUMHMYECKOH peakIiy; Ha3bIBaTh
(hakTOpBI, BIUSIONINE HA CMEIICHHE
XHUMHYECKOTO PaBHOBECHSL.

Tonyuam eo3moacnocmo
Hay4umucs: TPOrHO3UPOBATH
pe3yNbTaThl BO3ACHCTBUS
pa3ayHbIX (PAKTOPOB HA M3MCHEHHE
CKOPOCTH XUMUYECKOU PEaKITIH;
MIPOrHO3UPOBATH PE3YJIbTATHI
BO3JICHCTBHS PAa3IUYHBIX (JaKTOPOB
Ha CMCIHICHUEC XUMHUYECKOI'O
PaBHOBECHS

ITo3naBaTeabHbBIE:

BBISBISIOT IPUYUHBI U CIIEACTBUS
siBiieHnd. CTpOsIT JIOTUYECKre
paccyX/ieHus, yCTaHaBIIMBaIOT
MIPUYUHHO — CIIEJCTBEHHBIE CBSI3U

KoMMyHUKATHBHBIE:

VYUYUTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPAMHALINK PA3INUHBIX
MO3UIMH B COTPYIHHYECTRE,
(hopMyIHpYIOT COOCTBEHHOE MHEHHE U
TIO3HITHIO

1 UHTEpeC K
HOBLIM OOIIIM
crocobam
peleHus 3a1a4

10

Karanuzatopsl

05.10

KaranuzaTops! u kaTamms.
WNHrnburopsl. AHTHOKCHIAHTHL.
JdeMoHcTpanum:

I'OMOreHHBIN U TeTepOreHHbIN

Hayuamca: ncnione3oBats npu
XapaKTEepPHUCTHKE MTPEBPALICHUH
BEILIECTB MOHATHS «KaTalInu3aTopy,
«MHTHOUTOPY, «AHTHOKCHJIAHTBD),

PeryasituBHbBIC:

Y4uTBIBalOT IPaBUIO B INIAHUPOBAHUH
1 KOHTPOJIE coco0a pelrieHusl,
OCYIIECTBIISIOT MOMATOBBIA KOHTPOIb

VcBoenne
MpaBUIl
WHIUBUAYAIBHO
rou




katanu3sl. DepMeHTaTUBHBIN

MPOBOJAUTDH HCCIIOKHBIC XUMHNYCCKUEC

0€e30I1aCHOr0

kartanu3. HrubupoBanue. OITBITHI ¥ HAOJFOICHUS 32 Ilo3naBarenbHbIE: nosenenus BUC,
JIab.onbIThI: HU3MEHEHUSIMH CBOICTB CBOWUCTB CaMOCTOATENbHO CO3AaI0T aNTOPUTM YrOXKaromux
9. Paznoxenue BEILIECTB B MPOIIECCE NPEBPAILECHUH, | JESITENbHOCTUT MPH PEIICHUHU MPOOIeM | KU3HU U
MEePOKCHIa BOAOPOAA C TIOMOIIBIO cobmonate npasuina Th u OT. Pa3IMYHOrO Xapakrepa 3/10pOBBIO
okcuaa Mapranua (IV) u katanassl. TIonyuam 6o3moocnocms KomMMmyHukaTuBHbBIE! moei
10. O0HapyxeHHE KaTaJla3hbl B HayuumuCsi: TPAaMOTHO 00paIiaThCs JloroBapuBaroTCsi 0 COBMECTHOM
HEKOTOPBIX ITUIIEBBIX IPOAYKTaX. C BEIIECTBaMH B ITOBCETHEBHON JIeITENIbHOCTH, TIPUXOJIAT K 00IIeMYy
11. arubupoBanue B3aUMOJICUCTBUS | JKA3HU pEUIEeHN0, B TOM YUCIE U
KHCJIOT C MeTaJJIaMH YPOTPOIIHOM CTOJIKHOBEHHIO MHTEPECOB
11 | O6o6IeHuEe 1 10.10 Hayuamcs: 000011aTh 3HAHUS U PeryasiTuBHbIE:
CHCTEMATH3ALINS HpG}ICTaBHﬂ"EL UX CXeM, TalJIHIl, BHVOCSIT HEO0OX0/IMMbIe KOPPEKTHBEI B
. Mpe3eHTalni JIeMCTBHE TOCTIE €ro 3aBepIlieHHs Ha
3HAHUH 110 TEME
OCHOBE €r0 U y4yeTa xapakrepa
«BBenenue» ClIeNTaHHBIX OLIMOOK
Ilo3HaBaTenbHbIE:
CTposT peueBoe BbICKa3bIBaHHUE B
YCTHO# U UCbMEHHO# (hopme
KoMMmyKkaTHBHBIE: KOHTPOJIUPYIOT
JICUCTBUS IapTHEPA
12 KonTpoabHasn 12.10 KonTtpomns npenmeTHsIxX 1 Hayuamcsa: npuMessTh nonydeHHble | PeryJsiTUBHBIE: OCYLLECTBISIFOT Beipaxkarot
paGoraNel MeTaInpeIMETHBIX YIeOHBIX ICHCTBUI | 3HAHUS U CPOPMHUPOBAHHBIE YMEHUS | IOMIATOBBIA W MTOTOBBI KOHTPOJb [0 | aJeKBaTHOE
o Teme « Beenenue. JUTA pelIeHns yIeOHbIX 3a/1a9 pe3yabTaTy MIOHUMaHHe
110 TeMe OOm1as XxapaKTepUCTUKA XUMUIECKUX IMo3znaBaTenbHbIE: IIPUYHH ycCIexa
«BBenenney 5J1IEMEHTOB ¥ XUMUYECKUX PEaKIIHil. CTPOSIT PeueBoe BHICKA3bIBAHKE B U Heycrexa
[lepromuaeckuii 3aK0H U YCTHOM U IHCBMEHHOI (popme yaeOHOI
Ilepnonuueckas KommykaTuBHBIE: yUUTBIBAIOT JIeSITENBHOCTH
crcTeMa XUMHUYECKUX HIIEMEHTOB pa3HbIe MHEHUS U CTPEMSTHCS K
. . Menpaeneesa» KOOpAMHALMM Pa3JIMYHbIX TO3ULUI B
COTPKYTHHYIECTBE
Tema 1. MeTaaabi(214.)
13 (1) TTonoxeuue 17.10 ITonoxxeHrne MeTanioB B Hayuamcs: xapaktepu3oBaTh PeryasiTuBHbIE: OnpenensroT
14 (2) | snementos- 19.10 [lepromudaeckoii crcteme METAaJUTHI TI0 UX TIOJI0KEHHUIO B [TpuHUMAIOT U COXPaHSIOT yruie6Hy10 CBOIO JIMYHYIO
XUMHUYECKUX DJIEMEHTOB TICXD I.1.Menneneena, 3a/1a4y, IUIAHUPYIOT CBOM JICHCTBUS B MIO3UITHIO,
MCTaIlIoB B . . . Menneneea. Metammaeckas OITICBHIBATH CTPOCHHE COOTBETCTBHH C ITOCTABJICHHOH 3a/1aueil 1 | aJeKBaTHYIO
Hepuomuueckon KPHUCTAJLTMYECKAS PEIIETKA 1 (u3HYECKHE CBOICTBA METAIVIOB, | YCIOBHSAMM €€ PEATU3AIIHH nudepeHmpo
CUCTEMC METaJJIMYCCKass XMMHUYECKasl CBA3b. OOBSICHATH 3aBUCHMOCTH CBOUCTB | Ilo3HaBaTe/IbHbBIE: BaHHYIO
. . Menneneena Oobmme ¢pu3nveckre CBOMCTBA METaJIJIOB OT UX TOJIOKEHUS Hcrionb3yoT 3HaKOBO — CHMBOJINYECKHE CaMOOIICHKY
1 0COOEHHOCTH METaJIJIOB. T[ICXD [I.1.Menneneena; cpencTBa CBOHX yCIIEXOB
CiaBbl, UX CBOMCTBA M 3HAUCHUE. Tonyuam o3mooncnocms KommykaTuBHblIe! B yuche




CTPOCHHUS UX
aTOMOB.
duznueckue
CBOIiCcTBa
MetauioB. CIiaBel

JdemoncTpauuu:
OO0pa3sIsl CIIaBOB

HayyumvCs: IPOTHO3UPOBATH
CBOMCTBa HEU3yUEHHBIX
3JIEMEHTOB M UX COeIUHEHUH Ha
OCHOBE 3HaHHI1 0
MEPUOANYECKOM 3aKOHE.

ApPryMEeHTHPYIOT CBOIO MO3ULIMIO U
KOOPIMHHUPYIOT €€ ¢ O3ULIUH MAPTHEPOB B
COTPYIHUYECTBE

15 (3) XUMHUECKHAE 24.10 XuMHUecKue CBOcTBa MeTaioB Kak | Hayuamca: onyuceIBaTh CBOMCTBa | PeryisiTHBHBIE: DopMuUpyroT
16 (4) | cBoiictea Meramios | 26.10 BOCCTAaHOBUTEJICH, a TAKKE B CBETE X | BEHICCTB Ha OCHOBE HaOmozeHuil | [locTaHOBKA yueOHOM 3a/1aun HA OCHOBE YMEHHUS
TIOJIOXKEHUS B DJIEKTPOXUMUYECKOM 3a UX MPEeBpaLICHUSIMH, COOTHECEHHUSI TOTO, UTO U3BECTHO U HCIOJIb30BaTh
pﬂ]ly Hal'[pﬂ)KeHI/Iﬁ METAaJIJIOB. )ICMOHCTpI/IpyCMbIMI/I quTeneM, yCBOGHO , 1 TOro, 4TO €1I€ HCU3BCCTHO 3HAHUS B 6I>ITy
JemoncTpanun: B3aumonelicteue HCCJIEIOBATh CBOMCTBA BEIIIECTB ITo3naBarebHBIE:
METaJIJIOB C HEMETAJlJIaMU. B XO/I€ BBIITOJIHCHUSA BI)I}IBI/I)KGHI/IG TUIIOTEC3, UX OGOCHOBaHHe,
JIa6. onbiThl: 12.B3anmMoneiicTBue 71a60paTOPHOTO OTBITA, AENATh JIOKa3aTenbCTBO
PacTBOPOB KHUCIOT U COJIEH C BBIBOJIBI O 3aKOHOMEPHOCTSX
MeTaJuIlaMu CBOMCTB METAJIOB B niepuogax 1 | KoMmykaTuBHbIe:
rpymnmnax. VY4aBcTBYIOT B KOJUIEKTHBHOM
THonyuam eo3moarcHocms 00CYKACHIH npobiem, TPOSIBIISIOT
Hay4umuCs: MPOrHO3UPOBATH aKTUBHOCTh BO B3aMMOJCHCTBUU IS
XUMHYECKHE CBOWCTBA perneHns KOMMYHHUKaTHBHBIX u
HEM3y4YCHHBIX 3JIEMEHTOB U HX MIO3HABATENIFHBIX 32144
COEJMHEHHI Ha OCHOBE 3HAHUU O
MIEPUOITYECKOM 3aKOHE.
17 (5) MeTauibl B 07.11 Mertamisl B mpupoze. OOmue Hayuamcs: cocTaBnsiTh PeryasiTuBHbIE: Tl'opmocts 3a
npupose. O6mme CIOCOOBI X TONXYYEHUSI. YpaBHEHHUS PEAKLUH , ISKAIIKX B | YUHUTHIBAIOT MPABUIIO B TUIAHUPOBAHHH U POCCHIICKYIO
6 JIa6. onbITHI: OCHOBE TTOTYYICHHS METAJLIOB. KOHTpOJIE criocoda AeicTBHs HAyKy
CHOCOOBI HX 13. O3HaKOMIICHHE C pydaMu xene3a | [lonyuam 803MOIHCHOCHb IHo3naBarenbHbIe:
HOJITy4CHUA 14. OkpallMBaHue ILIAMEHH COIAMHU | HAYYUMbCA: IPUBOIUTD HCronbs3yroT IIOMCK He00X 0IUMOi
MIETIOYHBIX METAJUIOB MpUMEpPbl YPaBHEHUH PEeaKIInid, uH(popMaLuK 1S BHITTOTHEHHUST YIeOHbIX
JIE)KAIUX B OCHOBE 3a/IaHU C MCIOIH30BAHNEM YUIEeOHOI
TIPOMBITIIJICHHBIX CITIOCOO0B JTUTEPATYPHI
MOTYYEHHUS IyT'yHA U CTaJH. KommykaTuBHbI€:
YUUTHIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOPIWHAIINA PA3INIHBIX TTIO3UIAN B
COTPYIHUIECTBE
18 (6) Perenue 09.11 PacuerHble 3a1auu 0 ypaBHEHUSIM Hayuamcsa: pemaTth pacueTHbIe PerynsitTuBHbie: OBnaneHne
pacUeTHBIX 3a1a4 C XUMHYECKUX PEAKINN, TPOTEKAIOMNX | 3a7a4H I10 YPaBHEHUAM OuveHHBaK)T MPaBHILHOCTD BLIMOMHEHH HaBBIKAMH JUIT
C yJ9acTHEeM METaJUIOB M UX XUMHIYECKHUX PEaKITHiA, JISHCTBHUS HAa YPOBHE a/IeKBaTHOMN MIPAKTUIECKOM
TOHATHEM COCTMHEHUI MPOTEKAIOLIUX C YYACTHEM PETPOCIEKUBHOM OLIEHKU JIeSITENbHOCTH

maccosas 00

MCETAJIZIOB U UX COG,Z[I/IHGHI/Iﬁ.

ITo3naBaTenbHBIE:




861X00a NPOOYKmMa

HO]Zyllam B03MOIHCHOCMb
HayyumbuvCsi. pelaTh
OJIMMITMA/THBIC 3a1a4u.

Bri6uparor Hantonee apdexTrBHbIC
CIOCOOBI pEIIeHHs 33/1a4, KOHTPOJIUPYIOT
U OLICHUBAIOT MIPOLIECCHU PE3YIbTaT
JIeATEILHOCTH

KommykaTuBHbIe:
KonTtponupyror aeiicTBus naptHepa
19 (7) TToustue o 14.11 Koppo3sus MeTaymioB u cocoOb Hayuamcs: ucnionb3o0BaTh pu PerynsiTuBHbie: YmMmenue
KOPpO3HUH 00pBOBI C Hel XapaKTEPUCTHKE METAILIOB 1 UX Paznuyaror cnoco0 u pe3ynbTat IeHCTBUS | MHTEIPUPOBATH
COeIMHEHMI NOHTUS «kKoppo3usi | Ilo3HaBaTeabHbBIE: MIOJTyYeHHBIe
METaIlIoB METAIJIOBY, «XUMHYECKas Brianetor o0mumm npuemMom pemeHus 3HAHMS B
KOppO3HsD», 3ama4 HPaKTHYECKUX
«JIEKTPOXUMUUECKas KommykaTuBHBIE: YCIIOBHSIX
KOPPO3HsD», HAXOJHUTh CIIOCOOBI JloroBapuBaroTcsi 0 COBMECTHOM
3aIUTHl METAJUIOB OT KOPPO3UH. | AESITEIBHOCTM, IPUXOIAT K 00IIeMy
Tlonyuam eo3modarcHocme pelIeHno
HAy4umsCcs | MIPUMEHSTh 3HAHUA
0 KOPPO3HH B JKU3HH.
20 (8) [enounsre 16.11 OO01m1ast XxapaKTepUCTHKA MIETOYHBIX Hayuamuca: naBatb PeryasiTuBHbIe: PasBurue
MeTaJlIbI: 00IIast MeTaioB. MeTtaisl B IpUpOJIE. XapaKTEPUCTHUKY I1EJIOIHBIM [TnanupyroT cBOM IEHCTBUSA B CBSI3H C OCO3HaHHOTO,
OOmue crocoObl UX MONTYYCHUS. MeTajljIaM 110 UX HOJIKEHHIO B MIOCTaBJICHHOM 3aJauei U yCIIOBUAMH e YBa)KUTEJILHOTO
XapaKkTepUCTHKa CtpoeHne aToMOB. [ICXD .M. MenneneeBa penieHns u
)
[lenouHble METaLIBI — MPOCTHIE HCCIIEZIOBaTh CBOMCTBA IMo3znaBaTenbHbIE: JoOporKeTaTesb
BEIllECTBA IIEJIOYHBIX METAJUIOB — KaK CraBAaT 1 GOPMYIUPYIOT LETH U HOTO
MPOCTHIX BEILECTB. npo0IeMBbl ypoKa OTHOILIEHHUS K
THonyuam eozmoacnocmo KommykaTuBHbIe: JpyroMy
HAy4UumsCs: TPAaMOTHO AJIEKBaTHO HCIIONB3YIOT PEUCBBIC geoBeky. Ero
o0paraTbcs C BEMIECTBAMHU B cpenctBa st 3PPEKTUBHOTO PEIICHUS MHEHHIO,
MOBCEJHEBHOM JKU3HH. KOMMYHHUKATHUBHBIX 337124 CIOCOOHOCTH
BECTH JTUAJIOT C
JIPYTUMHU
JIIOIBMH
21 (9) CoenuHenus 21.11 Baxnelue coenuHeHus WEN0YHbIX | Hayuamcsa: XapaKTepu3oBaTh PerynsiTuBHbie:
ILETOYHBIX METaJJIOB — OKCH/IBL, THUAPOKCHIBI U | (DM3HUYECKHE U XUMHUYECKHE YYNUTHIBAIOT NPaBHUIIO B IUIAHUPOBAHUH U
cond (XJIopusl, KapOOHATEHI, CBOWCTBA OKCHJIOB U KOHTPOJIE CIIoco0a pelreHust
MCTAlJIO0OB

Cynb(aThl, HUTPATHI), UX CBOWCTBA U
MIPUMEHEHNE B HAPOJHOM XO3SIHCTBE.
Kanwuitaeie ymoOpeHws.
JdeMoHcTpanum:

OO0pa3IIbl MEeT0YHBIX 1
IETT0YHO3EMEIIbHBIX METaJUIOB.

THIPOKCH/IOB HIETOYHBIX
METAJUIOB, COCTABIIATh
XUMUYECKHE YpaBHEHHUS,
XapaKTepH3yIOIIHe CBOICTBa
IIEIOYHBIX METAJUIOB, PEIIATh
«IIETIOYKM» TPEBPAICHHUI.

Ilo3naBaTejbHbIE:

Hcrionp3yroT MoncK HeoOX OMMOH
WHQPOPMAIIUH JUTS BBITIONHEHHS YIeOHBIX
3aJIaHMiA C MCIOIh30BAHNEM YICOHOI
JTUTPATYpPEI

KommykaTuBHBIE!




BzaumopneiicTBre HATPHSI, TUTHA C
BojioM. B3aumoseiicTBre HAaTpus ¢
KHCIIOPOZIOM

HO]Zyllam B03MOIHCHOCMb
Haydyumbspcs. COCTABJIATH
«OCIIOYKM» HpeBpaHIeHHﬁ.

YYHUTHIBAIOT Pa3HbIE MHEHUSI U CTPEMSITCS
K KOOPMHAIINY Pa3InIHBIX TIO3UIINHI B
COTPYIHHYECTBE

22 [enouno3emMenbH 2311 OO01mas XxapaKTepUCTHKA DIIEMEHTOB Hayuamuca: naBatb PerynsiTuBHbie: Pa3zButue
(10) ble MEeTaLIEL: riaBHOM noarpynms! 11 rpynmer. XapaKTEPUCTUKY IInanupyroT cBOM NEHCTBUS B CBSI3H C OCO3HAHHOTO,
6 CtpoeHue aTOMOB. IIEIIOYHO3EMENBHBIM MeTalliaM TIOCTaBJICHHOM 3a/jaueii ¥ yCIIOBUSIMH ee YBaXHUTEILHOTO
obiai [IlenouHo3eMenbHbIE o ux nomwkenuo B [ICXD pelieHus u
XapaKTCpHUCTHKA METaJlIbl — MPOCTHIE BEIIECTBA. J.M.Menpeneesa, Ilo3naBaTeJabHDIE: JI0OpOYKeIaTeb
XapaKTepHu30BaTh COCTaB aTOMOB, | CTaBsT M (GOPMYIHPYIOT LIETH U HOT'O
HCCIIeIOBaTh CBOMCTBA MpOOJIEMBI YpOKa OTHOIIIEHHUS K
IIENOYHBIX METAJUIOB — KaK KommykaTuBHBIE: JPYromy
IIPOCTBIX BELLIECTB. AJIEKBaTHO UCIIONB3YIOT peUeBbIe yenoBeKy. Ero
Tonyuam eoszmooicHocmo cpenctBa st 3G (HEKTUBHOrO perieHus MHEHHIO,
Hay4umucs: TPaMOTHO KOMMYHHUKATUBHBIX 3a/1a4 CMOCOOHOCTH
o0palaThbcs ¢ BelecTBaMU B BECTH JJUAJIOT C
TIOBCEJHEBHOM JKU3HU JIPYruMHU
23 Coenuuenus 28.11 Baxwneiiue coequHeHus Hayuamcs: XxapakTepu3oBaTh PerynsiTuBHbIC: JIFOIbMU
(11) | wenouyHO3eMeNbHBI I11EJI0YHO3EMENBHBIX qmsunqecxne U XMMHYECKHE VY4UTHIBAIOT MPABUIIO B IUIAHUPOBAHUY U
METaJIJIOB — OKCHJIbI, THIIPOKCHUABI U | CBOWCTBA OKCHIOB U KOHTpOJIE CcrIoco0a pereHus
X METajos COMH (XJIOpUBI, KapOOHATHI, THAPOKCHIOB ITo3HaBaTenbHBIE:
HUTpaThl, cynbdaTel, Gocdarel), UX | IIETOYHO3EMENIbHBIX METAILIOB, Hcnonb3yroT MoucK HeoOX OIMOi
CBOIICTBa M MPUMEHECHUE B HAPOJAHOM | COCTaBIISITh XMMHUUECKHE MH(GOPMALUH TS BHIIOIHEHUS Y4eOHBIX
XO3sICTBE. YpaBHEHUS, XapaKTEPU3YIOILIKE 3a/IaHUH ¢ UCIIOIB30BAHNEM YUeOHOI
JdemoncTpanuu: CBOICTBA ILEJIOYHBIX METAIIJIOB, JIUTPATyphl
B3auMmoznelicTBue KanbLus ¢ BOAOU. pelaTh «UEmoYK» KommykaTuBHbIe:
B3auMmonelicTBue Maraus ¢ MIPEBPALLIEHUM. YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSTCS
KHCIIOPOZIOM. Tonyuam 6o3modrcnocme K KOOpAWHALIMY Pa3INYHBIX O3UINH B
JIad. onbITHI: HAY4UmsbCs. COCTaBIISATH COTPYIHHUIECTBE
15. BzaumogenicTBre KaJablUs C «LETIOYKW» MPEBPAILEHUI
Bonoii. 16. [lomyuenne ruapokcuaa
KaJbLUS 1 HCCIIEI0OBAHHIE ETO
CBOWCTB
24 AIOMAHAH — 30.11 Crtpoenne aToma, puzmyaeckue u Hayuamuca: naBatb PeryasiTuBHbIE: DopMUpyIOT
(12) | mepexoHbrit XMMHYECKHE CBOMCTBA aJTFOMUHNMS KaK | XapaKTepHCTHKY amfoMuHns 1o | [lmanupyror cBoM neﬁSTBH;I c HHTEPEC K
TIPOCTOTO BEIIECTBA ero nomkenuto B [ICXD TIOCTaBJICHHOM 3aauell 1 yCIIOBHSMH €€ KOHKPETHOMY
OJICMEHT. J.M.Menneneesa, pemIeHusl, OLEHNBAIOT NPaBIUILHOCTD XUMHUYECKOMY
dusnyeckue 1 XapaKTEPU30BATh COCTAB ATOMd, | BBHITIOIHEHHS JICHCTBHS 3JIEMEHTY
XUMHUYECKHNE xapakTepnu3zoBath ¢uzndeckre 1 | [lo3HaBaTejbHBbIE:

CBOMCTBA

XHMUYSCKHE CBOMCTBA

CaMOCTOATEILHO BBIACIIAOT 1




aJIOMUHUS, OOBICHATD

ATIOMUHUSL. (hopMyTHPYIOT MTO3HABATEIBHYIO eI,
[onyuenue u 3aBHCHMOCTH CBOMCTB QJIIFOMUHUS | MCHOJNB3YIOT OOIIME PUEMBI PEICHHS
ot ero nonoxenus B [ICXD 3a1a4
IIPUMCHCHIC J.M.MenneneeBa, 0OBSICHITH KommykaTuBHbI€:
>
AIIOMUHUA [PUYMHEL XUMUYECKON JIOMyCKAoT BO3MOXKHOCT Pa3IdYHBIX
WHEPTHOCTH aTIOMMHUS. TOYEK 3PEHUs, B TOM 4HCIIE HE
Tonyuam 6o3mooicnocms COBIAAONINX C UX cOOCTBeHHOM. U
Hay4umuCcs: TPaMOTHO OPHEHTUPYIOTCS Ha TIO3UIMIO apTHEpa B
o0palaTbcs ¢ BelecTBaMH B OOIIIEHNN W B3aMMOJICHCTBUU
TOBCEIHEBHOM JKU3HU
25 Coenunenus 05.12 CoenvHeHUs aTIOMUHUS — Hayuamcsa: xapaktepnu3oBaTth PeryisiTuBHbBIC: DopMupyroT
(13) | amomuHmS — OKCHJL M THAPOKCH L, UX amMQOTepHBIH cbmunqemme U XUMHUYECKHE VY4YUTBIBaIOT NPaBWIIO B ITAHUPOBAHUH U yMEHHUe
xapakrep. Baxxneiime comu CBOMCTBA OKCHJA U THAPOKCUIA KOHTpOJIE CrIoco0a peleHuns UHTErPUPOBAThH
OKCHA 1 AITIOMMHUSL. AIIOMHHUS, COCTaBIIATh Ilo3naBaTeJbHBbIE: HOJTY4EHHBIE
TUAPOKCHLL, NX [puMeHeHne aTOMUHHA U €ro XHUMUYECKHE YPABHEHUS, Ucrionb3yioT MOUCK HEOBX OIUMOi 3HAHUA B
aM(l)OTepHBIP'I COCIMHEHUI. XapaKkTepU3yrolIe CBONCTBA H(GOPMALUH TS BHITIOIHCHUS Y4eOHBIX IPKTAYECKYHO
XapaKTep. JIad. onbITHI: QITIOMHHUS, peliaTh «LETMOYKM» | 3aJaHUi C HCIOJIb30BaHHEM y4eOHOU KU3HD
17.1lonyuenue [IPEBPALLEHUM. JIUTPATyphI
THIIPOKCHUIA AITFOMUHUS U Honyuam sozmoacrocmo KommykaTuBHbI€:
HCCIIEOBaHUE Hayuumucs: COCTaBIIAThH Kontponupytot aeiictBue nmapTHepa
€ro CBOICTB. «UETIOYKW» MIPEBPALLECHUI
26 IIpakTnyeckas 07.12 Ocy1miecTBieHNE IETOYKH Hayuamca: obpamarscs ¢ PerynsiTuBHbie: PasBurne
(14) paGora Nel XHMHIIECKHX nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIOT MOIIATOBHIN KOHTPOJIb M0 | KOMMYHUKATUBH
OcymecTBrenue NIPEBPALLEHUI W HarpeBaTelbHBIMU IPHOOPaMHU | pe3yJbTaTy oro
B COOTBETCTBUH C NPaBUIAMU KOMITOHEHTA B
OCTIOYKHA TEeXHHUKH 0€30MacHOCTH, IMo3HaBaTeNbHbIE: OOIIEHNH U
XUMHUYECKUX OIMMCHIBATh XUMHUYECKHA BrnanmeroT obumM npreMoM perieHus COTPYAHHUYECTBE
HpeBpameHHf/’I OKCIIEPUMEHT C IIOMOIIBIO A3BIKA 3aga4 co
XUMMH, JENaTh BBIBOIBI IO KommykaTuBHbIe: CBEPCTHUKAMHU U
pe3ynbTaTaM 3KCIEPUMEHTA. YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSTCS | YUUTEISIMU
Honyuam eo3modncnocms K KOOpJIMHAINH PA3JINYHBIX TO3ULUI B
Hayuumuvcs: 0CO3HABaTh COTPYJIHUYECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBuwn [b u OT s coxpaneHust
3JI0POBBSI OKPYXKAIOIIUX.
27 Keneszo — anement | 12.12 Pacnonoxenue xenesa B [ICXO/1.1. Hayuamuca: naBatpb PerynsitTuBHbie: DopMUpyIOT
(15) VIl rpymmbt genneneelaa H CTPOCHHE €TI0 aTOMA. XapaKTEepUCTHUKY kene3a 1o ero | [Imanupyror CBOH neﬁSTBm c HHTEpEC K
28 0604HO M3MICCKUC U XUMUIECKUE CBOUCTBA nomkenuro B [ICXD IOCTaBJICHHOH 3a/1a4€H U YCIIOBUSIMH €€ KOHKPETHOMY
JKeJIe3a — IPOCTOro BemecTsa J.M.Menneneena, peleHus, OLICHUBAIOT IPABUIBHOCTD XUMHYECKOMY




(16) MOATPYIIIIBL. 14.12 XapaKTepU30BaTh COCTAB aTOMa, | BBIMIOJIHEHUS JEHCTBUS 3JIEMEHTY
DuzHUecKHe U xapaktepu3oBaTh pusmueckue U | Ilo3HAaBaTeIbHBIE:
XUMUYECKHE CBOICTBA JKeme3a, CamocCTOATENBHO BBIACTSIOT U
XUMHUYECKUE i
N OOBSICHATH 3aBUCHMOCTh CBOWCTB | (hOPMYITHPYIOT TIO3HABATEIBHYIO IICITh,
CBOMCTBA XKEJIC3a. JKeJe3a OT ero MOJIOKEHHS B HCTIONB3YIOT OOILIUE MPUEMBI PELICHHUS
Haxoxnenue B [ICX5 JI.M.Menneneera, 3a7a4
IPUPO/IE. HCCIIeIoBaTh CBOWCTBA kenne3a B | KoMMykaTuBHBIE!
XO/JI€ BBITIOJIHEHUS JlomyckaroT BO3BMOXXHOCTh Pa3INuHbIX
71a00paTOPHOTO OIBITA, TOUYEK 3pPEHHUs, B TOM YHUCIIE HE
OIMMUCHIBATH XUMHUECKUH COBIAIAONINX C UX cOOCTBeHHOM. U
OKCIIEPUMEHT. OPHEHTUPYIOTCS Ha TIO3UIMIO MapTHEpa B
Tlonyuam eo3modscHocms OOIIICHUH W B3aUMOACHCTBHUU
Hay4umucs: TPaMOTHO
00paIaThcs ¢ BEIICCTBAMU B
MOBCEIHEBHOM KHU3HU
29 Coenuuenus 19.12 I'enetnyeckue psael Fe’'n Fe™* Hayuamcs: XxapakTepu3oBaTh PerynsiTuBHbIC: Pa3Burue
(17) xenesa +2,+3 ux Baxneiimue conu xemne3a. 3HaueHHe qmsumecxne U XUMHYECKHE VY4YUTBIBAaIOT IPaBWIIO B IUIAHUPOBAHUH H OCO3HAHHOTO,
Kenesa CBOWCTBA OKCHJIOB U KOHTpOJIE CII0co0a pereHus YBa)KUTEILHOTO
Ka4€CTBECHHOC .
U €T0 COSANHEHHH U1 PUPOIBI U TMIIPOKCHJIOB JKeJe3a, IMo3HaBaTenbHbIE: u
OIIPEACIICHUE. HAPOJIHOTO X035HCTBA. COCTaBJIATh XUMHYECKHE UCrionb3yroT MOUCK HEOOX OIUMOM J0OpOXKeENaTenb
I'eneTnueckue JeMoHcTpanuu. YpaBHEHUS, XapaKTEPU3YIOIIKE nH(popManuK 1S BHITTOTHEHHUS y4eOHbIX HOT'O
psanel  Fe *2 u Fe BzaumonelicTBre MeTaIOB C CBOMCTBA COEJIMHEHUH Keme3a, 3a/laHKi C UCTIOJIb30BAHUEM YIeOHOM OTHOILIEHHUS K
+3 Hemerasuamu. [lomydenue MIPOBOJHTH Ka4eCTBEHHbIE JUTPATYpPhI IPYTOMY
runpokcunos xenesa (I11) u (I1). peakuuu, NOATBEPKAAIOIINE KommykaTuBHbIe: yenoBeKy. Ero
JIa6. onbITHI: HaJIM4Ke B BOTHBIX PacTBOpax YYHUTHIBAIOT pa3HbIe MHEHUS U CTPEMATCS | MHEHHIO,
18. B3aumopneiicTBue xeies3a ¢ KAaTHOHOB XeJie3a, pelaTh K KOOpJIMHAINK PA3JINYHbIX TO3ULUI B CIIOCOOHOCTH
COJISTHOM KHCJIOTOH. «LETIOYKW» MPEBPALLEHUI. COTPYIHUYECTBE BECTHU JUAJIOT C
19. Tlomygenne TuapoKcuaoB xenesa | Ilonyuam 603modxcHocmb JpYrUMHU
(1) u (IIT) n ©3y4eHME UX CBOUCTB. Hay4umCs: COCTaBIATH JIIOTEMU
«LETIOYKW» MPEBPALLEHUH,
COCTABIIATH MOJNEKYIISIPHBIE U
TIOJTHBIC HOHHBIE YPaBHEHHUS 110
COKpAIIICHHBIM HOHHBIM
YpaBHCHHSIM
30 IMpakTuyeckas 21.12 Ilony4yeHnne u cBOWCTBA COETUHEHNI Hayuamcsa: obpamarbces ¢ PerynsiTuBHbie: OBnazgenne
(18) paGora Ne2 METaJUIOB nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBISIOT MOMIATOBBIN KOHTPOIH 110 HaBbIKAMH JU1
W HarpeBaTeNbHBIMU IPUOOPAMH | PE3YIIbTaTy MPaKTUIECKON
Hosyuenue u B COOTBETCTBUHU C NpaBUIaAMU JIeSITENbHOCTH
CBOMCTBA TEXHUKH 6€30IIaCHOCTH, Ilo3HaBaTeJbHbIE:
COEJIMHEHUH OINMUCBIBATH XUMUYECKHN CTposT peueBoe BHICKAa3bIBAHNE B YCTHOH




METaJJIOB 9KCIICPUMEHT C IIOMOIIIBIO S3bIKa | W MHCBMEHHOH hopMme
XUMUH, JIeNaTh BHIBOJIBI 110 KommykaTuBHBIE:
pe3ylbTaTaM YKCIepUMEHTa. YYUTBHIBAIOT pa3HbIE MHEHUS U CTPEMSITCS
THonyuam 6o3mooicnocms K KOOpJIUHAIINY PA3JIMYHBIX MO3UIUI B
HAyyumsCcsl: 0OCO3HABATD COTPYTHUYECTBE
HEOOXOTUMOCTh COOJTFOICHHS
npaBui b u OT s coxpaneHus
37I0POBbSI OKPYKAIOIIHX.
31 HpaKTI/I'{eCKaﬂ 26.12 Pemenue skciepuMeHTaNbHBIX Hayuamcs: obpamatscs ¢ PerynsiTuBHbie: OBnajneHue
(19) padora Ne3 3a71a Ha PacrosHaBaHue u nabopaTopHbIM 00opynoBaHueM | OCYIIECTBIISIOT MOIIATOBBIN KOHTPOJIb 110 HaBbIKAMH J1A
P MOy4YeHHEe COEIUHEHNH METAJIJIOB Y HarpeBaTelbHBIMU IPHOOPaMU | pe3yibTaTy MIPaKTUYECKON
CIICHNE B COOTBETCTBUHU C IIpaBUIaMU JACATCIbHOCTHU
SKCHCPUMCHTAJIbH TEXHHUKH 0E30MacHOCTH, IMo3HaBaTeabHBIE:
BIX OMUCHIBATh XUMUYECKUN [IpoBOAST CpaBHEHHE U KITACCH(PHUKAIIUIO
3aJ1a9 Ha DKCIIEPUMEHT C IIOMOIIBIO A3bIKA | I10 3aJaHHBIM KPUTEPUAM
pAcIIO3HABAHNE XUMHH, ETaTh BBIBOBI IO KommykaTuBHbI€!
II0JTydCHHE ?;;;H:;;ngiiﬁlfcfggiHT& I[O}"OBapI/IBaIOTCH O COBMECTHBIX
COC/IMHCHUH Hayi}umbc;z: 0CO3HABATH JICHCTBIAX B PASTIHHBIX
METAJIJIOB HEOOXOIUMOCTE COOJIFOIEHUS CATYyalusx
npaBuwi b u OT s coxpaneHus
CBOETO 37I0POBBS U
OKPY>KaIOIIHX.
32 O0001IEeHnE 28.12 Hayuamca: o006mate 3HaHus 1 | PerynsituBHbIe: Beipaxkarot
(20) 3HAHHI 0 TeMe MPEACTABIATS HX CXEM, TabIIuII, BHVOCHT HEOOXOTMMBIE KOPPEKTHBHI B aJIeKBaTHOE
M TIpe3eHTAINH JIEHCTBHUE TOCIIE €T'0 3aBEePIICHIS Ha TTOHVMAaHWe
«ieTalib OCHOBE €r0 U y4eTa XapaKTepa CIeNaHHBIX | IPUYUH ycliexa
oo oK 1 Heycrexa
IHo3naBarenbHbIe: yueOHOM
CtposT pedeBoe BhICKa3bIBaHUE B YCTHOH | JEATEIBHOCTH
1 IHCBMEHHOH (hopMme
KoMmMmykaTuBHBIE: KOHTPOIUPYIOT
JICHCTBUS ApTHEPA
33 KonTpoabHnas 11.01 KoHTpons npeaAMeTHBIX U Hayuamcsa: npumMeHsITh PerynsiTuBHbie: [IposBistoT
(2 1) paGora Ne2 METaNpeIMETHBIX YIeOHBIX ISHCTBUN | TONyYeHHBIC 3HAHUS 1 OCYIIECTBISIFOT UTOTOBBIA M TIOIIATOBEI | OTBETCTBEHHO-
o TeMe «MeTauTbD) chopMHUpOBaHHBIC YMEHHUS IS KOHTPOJIb 110 PE3yNbTATY CTh 32
:ﬁ/é?:;ﬂm» penreHns yaeOHBIX 3a71a4 Io3naBaTenbHbIE: pe3ynbTaThl

CTposT peueBoe BbICKa3bIBAHUE B YCTHOU
1 TIHCBMEHHOU (hopMme
KoMMyKkaTHBHBIE: KOHTPOJIHPYIOT




JIECTBUS TapTHEpA

Tema 2. Hemeranabi(254.)

34 (1) O6mmas 16.01 OO1mas XxapakTepuCTHKa HeMeTaIoB: | Hayuamcsa: naBate onpeneneaus | PeryjsiTuBHbIE: dopMupoBaHue
XapaKTePHUCTHKA nonoxxenue B [lepnoamyeckoit TIOHSITHSM [Tnanupyror CBOU JICHCTBHS B CBA3H C TOTOBHOCTH H
CHCTEME XUMHUYECKHX DJIEMEHTOB «JIEKTPOOTPHULIATEIBHOCTEY « TIOCTaBJICHHOM 3a/aueii ¥ yCIIOBUSIMH ee CIOCOOHOCTH K
HEMCTAJLTIOB 1. Y. MenneneeBa, 0cOOEHHOCTH AIJIOTPONHUSD) XapaKTepU30BaTh peueHus 00y4eHHIO U
CTPOCHUS aTOMOB, HEMETaJTBI TI0 UX NMoNokKeHnto B | Ilo3HaBaTebHbIE: CaMOpa3BUTHIO
aneKTpooTpunarensHocTh (J0) Kak I[1CX5 .M. Menzeneesa, CraBst 1 GopMyITUPYIOT LIENU H u
Mepa «HeMeTaIUTHIHOCTHY, psin D0. OITHCHIBATh CTPOCHHE poOJIeMBI YpOKa camMo00pa3oBaH
Kpucramnmmaeckoe ctpoeHue (usnueckre cBoicTBa KommykaTuBHBIE: WO Ha OCHOBE
HEMETAJIJIOB — MPOCTBIX HCMCTAJJIOB, O61)$[CH$[TI) A)IeKBaTHO HCIIOJIB3YIOT PEYCBBIC MOTHUBAIIMHU K
BeIIecTB. AsutoTponus. PusuuecKue 3aBUCUMOCTh CBOICTB cpenctBa st 3G(HEKTUBHOrO pelieHus 00y4eHHIO U
CBOMCTBA HEMETAJIJIOB. HEMCETAJIJIOB OT UX ITOJIOKCHUA KOMMYHHKAaTUBHBIX 3a/1a1 ITO3HAHUIO
OTHOCUTENBHOCTH IOHATHH «MeTauy | [ICXD
1 «HeMETaJl» J.M.MeHnneneeBa;CoOCTaBIsATh
Ha3BaHUS COeIUHEHUN
HEeMeTaJlIoB 1o (opmyie u
(hopMyn 1o Ha3BaHMIO, HAYYATCS
JIaBaTh ONpPEeNIeHUS
«aJIOTPOITHS», «aJUIOTPOITHBIE
MOANGDUKALIAI.
Honyuam eo3modicHocme
HAYYUumsCsi: IPOTHO3UPOBATH
CBOICTBAa HEU3YUEHHBIX
JJIEMEHTOB M UX COCJMHEHUI Ha
OCHOBE 3HAHHUU O
MEPHOINYECKOM 3aKOHE
35 (2) Oo6mue 18.01 OO0mme XUMUIeCKre CBOHCTBA Hayuamcs: xapakTepu3oBaTh PeryasiTuBHbIE: PasBuBarot
XUMHUYECKHE HEMETAJLIOB CTPOCHHE HEMETAIUIOB, O0IIHe [MocTaHoBKa y4eOHOM 3aa4K Ha OCHOBE OCO3HaHHOE
. XUMIYECKHE CBOUCTBA COOTHECEHHS TOTO, YTO U3BECTHO U OTHOIIICHHE K
CBOMCTBA HEMETAJIIIOB, OMKCHIBATh OOIIME | YCBOCHO , M TOTO, YTO €I[e HEU3BECTHO CBOUM
HEMCTAJIOB. XUMMYECKHE CBOICTBA ITo3HaBaTeJbHbIE: COOCTBEHHBIM
Hemerannsi B HEMETAJIIOB C MTOMOIIIBIO S3bIKA BbiaBrkeHne runores3, uXx 000CHOBaHUE, MTOCTYIIKaM
NPUPOJIE U XUMUH, COCTaBJISATh YPABHEHHUS JIOKa3aTeIbCTBO
CIIOCOBEI HX XUMHUYECKHUX PEAKIHH,
xapakTepusyonumx xumudeckne | KommykaTuBHbIE:
HOTyHCHIA CBOWCTBa HEMETAJUIOB MX

COeTMHEHUH
Honyuam go3modicHocms
HAYYUmMbCsL: TPOTHO3UPOBATH

Y4aBCTBYIOT B KOJIJIEKTHUBHOM
00CYXeHIH TIPOOIIEM, TIPOSIBIISIOT
AKTHBHOCTH BO B3aMMO/ICHCTBUH ISt
penieHnst KOMMYHUKaTHBHBIX U




CBOMCTBa HEU3yUEHHBIX
3JIEMEHTOB M MX COCIMHEHUM Ha
OCHOBE 3HAHUI O
MEPUOANYECKOM 3aKOHE

IO3HABATCJIbHBIX 3a1a4

36 (3) Bomopon 23.01 ITonoxxenue Bompoposa B Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: DopMUPYIOT
[epnoanueckoii cucreme BOJIOPO/I 110 €r'0 TIOJOKECHHUIO B Paznmuyaror croco0 u pe3ysbTat ASHCTBHS | KOMMYHHUKATUBH
XUMHYECKHUX DJIEMEHTOB [ICX5 J1..U.Menneneera, ITo3naBaTennLHbIE: BI KOMITOHEHT
. Y. Menneneea. CTpoeHue aroma XapaKTepru30BaTh CTPOCHUE BrnaneroT o0umM nprueMoM perieHus B OOIICHUH U
U MoJieKyibl. Duzndeckue U aToMa BOJOpPOJa, OOBSCHSITE €ro | 3am1ay COTPY/JIHUYECTBE
XMMHYECKHE CBOMCTBA BOJIOPO/IA, €O | BO3BMOXKHBIE CTENIEHHU OKHCIEeHUs, | KoMMyKaTHBHBIE: co
MOJIyYeHHE U TIPUMEHEHHE. XapaKTepU30BaTh JloroBapuBarOTCsl O COBMECTHOM CBEPCTHHUKAMH B
JIa6. onbITHI: (hu3MYeCKHe U XUMHUYCCKHE JIeITENIbHOCTH T10J] PyKOBOJCTBOM YUUTENsl | Tpolecce
20. [onyuenue CBOICTBa BOZIOPO/A, OOBSCHATD 00pa3oBaTeIbHO
U pacrio3HaBaHUE BOIOPO/IA 3aBUCHMOCTh CBOIMCTB BOIOpO/Ia i mesITenbHOCTH

ot nonoxkenus ero B [ICXD
JI.M.MeHnneneeBa, onuchiBaTh
nabopaTopHbIe 1
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS BOJOPOA .
THonyuam eo3modcHocme
Hayuumvcs: OObSICHATD
JIIBOMCTBEHHOE IOJI0KEHNE
Bonopona B [ICXD
Jd.N.MenpneneeBa, rpaMOTHO
o0paraTbcs C BEIeCTBaMHU B
MOBCEIHEBHOM XKU3HU

37 (4) Bona 25.01 Crtpoenne monekynsl. Bogoponnas Hayuamcs : xapakTepu3oBaTh PeryasiTuBHbIE: HNmeror
XUMHYecKas CBs3b. D3muecKue CTPOEHHUE MOJIEKYIIBI BOIOPOIa, [TmaHnpyrOT CBOM NEHWCTBUS B CBSI3H C LIEJIOCTHOE
CBOHCTBa BOABI. AHOMAJIH CBOWCTB (huzrIecKre M XUMITYECKHE [IOCTaBJICHHOW 3a/1ayeil U yCIOBUSIMU €€ MHPOBO33PEHUE,
Bonbl. ['mapodusHbIe 1 CBOHCTBA BOIBI, OOBSACHATH pemieHns COOTBETCTBYIOII]
TUIPOoPOOHBIE BEIIECTBA. aHOMaJIUMHU BOJBI, CIIOCOOBI Io3uaBaTenbHbIC: ee
XUMUYECKUE CBOIICTBA BOJIBI. OYHCTKH BOJIBI, IPUMEHSTH B CraBar 1 GopMyIHPYIOT eI U COBPEMEHHOMY
KpyroBopot BonsI B ipupoze. OBITY (PIITBTPHI [UT OUNCTKA poOIEeMBI ypoKa YPOBHIO

Bonoouuncrka. Aspaiyst BOJbL.
BrrToBeIe QubTpEl. MUHEpaNbHBIC
BOABL. JIUCTUIIIIMPOBaHHAS BOAA, €€
MOIy4YEHHE U TPUMEHEHHUE.

JIa0. onbIThI:

21. UccnenoBaHue MOBEpXHOCTHOTO
HATSDKEHMSL BOJIBL.

BOJIbI, TPABUIIBHO MCHOJIB30BATh
MHUHEPAITbHYIO BOAY, BHIIIONHSTH
pacyeTsl 0 ypaBHEHUSIM
XUMHUYECKHUX PEaAKIHH,

MPOTCKAMINX C YH1aCTUEM BO/IbI.

Hozzy!tam B03MOIHCHOCMb
HAYy4YUumscsi. 00BEKTUBHO

KommykaTuBHble:
KonTponupyror nefictBust naptHepa

Pa3BUTHS HAYKH




22. PacTBOpeHHe epMaHraHara
KaJMsl WJIM MEJHOTO Kyrnopoca B
Boze. 23. I'mapatanus
00e3BOKEHHOTO CyIb(haTa

menu (II). 24. U3roronenne
THIICOBOTO OTIevaTka. 25.
O3HaKOMJIEHHE C KOJJIEKIINEH
OBITOBBIX (PHIIBTPOB.

26. O3HaKOMJIEHHE C COCTaBOM
MUHEPAJILHON BOJIBI

OLIEHNBaTh NH(OpMALIUIO O
BEIlleCTBaX M XMMHUYECKHX
nporeccax, KpUTHIECKH
OTHOCHTBCSI K TICEBAOHAYYHOH
nHpopmanun,
HeZ00pOCOBECTHON peKiaMe

38 (5) Tanorensr: oomas 30.01 OO11ast XapaKTEepPUCTHUKA T'aJIOTCHOB: Hayyamcsa: xapakTepu3oBaTh PeryisiTuBHbBIC: [IposiBasitoT
XapaKTePHCTHKA CTPOEHHE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOCHHE MOJIEKYJI FaJIOreHOB, [Tnanupyror CBOM JICHCTBHS B CBA3H C 9KOJIOTHYECKOE
¥ OCHOBHBIE COE/IMHEHMS FaJIOTCHOB, OITUCHIBATh (PH3HYECKUE U MOCTaBJICHHOH 3ajaueil U yCIOBUSIMHU €€ CO3HaHUE
UX CBOMCTBA. KpaTKPIC CBC€IICHUS O XUMHYECKHE CBOMCTBA TaJIOT€HOB peuICHuA
xJope, 6pome, Grope u Hoze. Ha OCHOBE HAOJIOJICHUH 3a UX Ilo3naBaTesabHBIE:
[IprmeHeHne rajoreHoB u MpeBpaIlIeHUsIMHI BO BpeMs CraBAaT 1 GOpMYNIUPYIOT LEIH U
UX COCIUHEHHUI B HAPOIHOM JIEMOHCTPALIMOHHBIX OIBITOB, po0IeMBI ypoKa
XO3SIHACTBE. O0BSCHATH 3aBUCUMOCTh CBOMCTB | KomMMykaTuBHBIE:
JeMoHcTpanum: rajJoreHoB UX OT TOJIOKCHUS B AJIeKBaTHO HCIIOTB3YIOT PEUEBHIE
OO6pa31ibpl TaJOreHoB — I[ICXD5 I.U. Menneneena, cpenctBa st 3G (HEKTUBHOrO pelieHus
MIPOCTHIX BelllecTB. B3aumoseiicteue COCTaBIIAThH (POPMYJIBI KOMMYHHUKATHUBHBIX 337124
raJloreHOB C HATPHUEM, ATIOMHHHUEM. COEIMHEHUI TaJoreHoB U 110
BriTecnenue xsopoM OpoMa uiu Hona | ¢opmynam JaBaTb Ha3BaHUS
13 PacTBOPOB HX COJEH COEIMHEHUSIM T'aJIOT€HOB
Ionyuam 6o3moorcHocme
HAy4umsCs: OCO3HABaTh
HEOOXOIUMOCTE COOJIFOIEHUS
MIPaBUJI SKOJIOTMYECKOM
0e30macHOCTH TIPU OOpaIIEeHIH C
raJoreHamu
39 (6) CoenuHeHus 01.02 OCHOBHBIE COETMHEHHUS TaJIOTCHOB! Hayuamca: yctanaBnuBaTh CBA3b | Pery/isiTUBHBIE: Bocnuranue
LaJIOTEeHOB rajoreHOBOJOPOIBI, COTH MEKIY CBOMCTBAMH COEIMHEHUH | YUHUTHIBAIOT MPABUJIO B ITIAHUPOBAHUH H OTBETCTBEHHOI'O
rajJoreéHOBOJOPOIHBIX KHCIIOT. U UX TIPUMEHEHNEM, U3yJaTh KOHTpOJIE Crioco0a pemeHuns OTHOIIEHHUS K
JdemoncTpaumu: CBONCTBa coeTUHEHNN ranoreHoB | Ilo3HaBaTeabHbIE: IIpUPOIE

OO0pa3IIBl IPUPOTHBIX
COCAMHEHUH XJIopa.

Jlab. onmbITHI:

27. KauecTBeHHAs peakIysl Ha
rajIoreHuI-NOHbI

B XO€ BBIIIOJIHCHUA
J'Ia60paT0pHLIX OIIBITOB ,
Hozzy!tam B03MOIHCHOCMb
Haydyumbspcs. UCIOJIb30BaTh
HpI/IO6peTCHHLIe KOMIICTCHIINH
IPH BBITOJTHCHUN TPOCKTHBIX

Hcnonp3yroT monuck HeoOXoauMoit
WHQPOPMAIIUH JUTS BBITIONHEHHS YIeOHBIX
3aJIaHMiA C MCMOTh30BAHNEM YIEOHOM
JTUTPATYpPEI

KommykaTuBHbI€:

YUuTHIBAIOT pa3HbIC MHCHHS U CTPEMSTCS




paboT 1O U3YYCHHIO CBOWCTB U
CIIOCOOOB MONYYEHHS 1
pacro3HaBaHUsl COEIMHEHUIN
raJoreHoB

K KOOPMHAIINY Pa3InYHBIX TIO3UINHI B
COTPYIHHYECTBE

40 (7) IpakTHyeckas 06.02 Perrenue skcriepuMeHTaIBHBIX 3a7au | Hayuamcs: oOpamarthes ¢ PerynsiTuBHbie: OsnajieHue
paGora Ned no TeMe «Iloarpyrmna rajJoreHoB» nabopaTopHbsIM 00opyaoBaHueM | OCYIIECTBIISIOT MOIIATOBBIA KOHTPOJIb 10 | HaBBIKAMH IJIS
P W HarpeBaTelbHBIMU IPHOOpaMH | pe3yibTaTy MIPAKTUYECKOM

CIICHIC B COOTBETCTBHH C NPaBUIIaMU JIeSITeTbHOCTU
SKCINCPUMEHTAJIbH TEXHHUKH 0E30MacHOCTH, Io3HaBaTeabHBIE:
bIX 3a71a4 I10 TEMC OMMUCHIBATH XUMHUECKUH IIpoBoAsT cpaBHEHHE U KIaCCUDHUKAIIHIO
«ITo JrpyIima OKCIIEPUMEHT C MOMOIIBIO A3bIKa | I10 3aJJaHHBIM KPUTEPHUIM
FAJIOFEHOBY XMMUH, JIEJIaTh BBIBOJIBI IO KommykaTuBHBIE:
pe3yabpTaTaM 3KCIIepUMEHTA. Haxonst oOriee penienne yueOHOM 3a1a4n
Tlonyuam eo3modacHocms
Hay4umvCcs: OCO3HABATh
HEOOXOIUMOCTE COOJIFOIEHUS
npaBui b u OT s coxpaneHus
CBOETO 37I0POBBS U
OKPY>KaIOIMINX
41 (8) Kucnopon 08. CtpoeHue aTomMa 1 aJIOTPOIIHUS Hayuamecs:, PeryasiTuBHbIE: CrpemieHue K
02 KHCIIOPOJa; CBOMCTBA U IPUMEHEHHE | XapaKTepPH30BaTh CTPOCHHE Pasnuuator crioco0 U pe3ynbTaT AEHCTBHA | 3J0POBOMY
€ro aJUIOTPOIHBIX MOTU(PUKALIUIA. MOJIKYJBI KHCIOPOAa, IMo3znaBaTenbHbIE: 00pasy KHU3HH
JIab. onbIThHI: COCTABIIATH XUMHUYECKHE Bianetot o0mmm npuemMom pereHus
28. Ilomyuenne YpaBHEHHUS, XapaKTepU3YIOIIHe 3a/1a4
Y paclo3HaBaHUE KHUCIOpOJa XMMUYECKHE CBOMCTBA KommykaTuBHbIe:
KHCIIOpOJa, OOBSCHSITH JloroBapuBaroTcsi 0 COBMECTHOM
MPUMEHEHNE aJUTOTPOITHBIX JIESITETFHOCTH IO PYKOBOJICTBOM YUUTEIS
MOIU(PHUKAIAN KACIOpO/Ia,
OIMMCHIBATH JIAOOPATOPHEIE U
MIPOMBIIIJICHHBIE CIIOCOOBI
TIOYYEHHUS KUCITOpOIa .
Honyyam eo3modcHocms
Hay4umucs: TPAMOTHO
o0paraTbcs C BEmeCTBaMHU B
MOBCEIHEBHOM KU3HU

42 (9) Cepa, ee 13 Crpoenue aTroMa 1 alioTponus cepsl;, | Hayuamcs:, PeryasituBHbBIC: DopMHUPYIOT

dusmuekne u 02 CBOMCTBA W MIPUMEHECHUE XapaKTepU30BaTh CTPOCHUE Paznnuaror crmocob u pe3ynbTaT ASHCTBUS | OCHOBEI

POMONYECKOH Cephl. MOJIEKYJBI Cepbl OOBSICHATD I[o3naBaTenbHbIE: 9KOJIOTHYECKOTO
XHME/HCCKHC JemMoHcTpanuu: 3aBHCHMOCTb CBOICTB CEpbI OT ee | Braseror oOmumM mpueMoM perieHus MBIIUTCHUS
CBOHUCTBA

BsaumopelicTBue cepsl

nonoxerus B [ICXD JI.U.

3aga4




C METaJIaMH, BOJIOPOIOM H
KHCJIOPOIOM.

Jlab. ombIThI:

29. I'openue cepbl Ha BO3AyXE U B
KHCIIOpOJIe

MeHzeneeBa, COCTaBIATh
XUMHYECCKHE YPaBHECHUS,
XapaKTEePU3YIONINE XUMIUCCKIE
CBOICTBA CEpPBI, OOBSCHSTDH
MPUMEHECHHUE aJUTOTPOITHBIX
MOJTU(UKAIINN CePhI

Tonyuam eo3moocnocme
HAYYUmMsCs: TPaMOTHO
00paIarbcs ¢ BEMIECTBAMU B
TIOBCEIHEBHOM JKU3HU

KommykaTuBHbIe:
JloroBapuBaroTcs 0 COBMECTHOU
JIeITENILHOCTH, MIPUXO0.IS K 00IIeMy
pELIEHUIO

43 CoeMHEHHS CephI 15.02 Oxcwunsl cepol (IV) u (VI); ux Hayyamcs:, PeryisiTuBHbBIC:
(10) HOH‘Y‘ICHI/IC, OHHCBIB&TLVCBOﬁCTBa Y4YUTBIBAIOT IMpaBUJIO B INITAHUPOBAHUU U
CBOWCTBA U IIPUMEHEHUE COEZIMHEHUI! cephl, COCTaBIATh KOHTpOJIE CrIoco0a peleHuns

YpaBHEHHUS PEAKLUH, Ilo3naBaTe/bHbIE:
COOTBETCTBYIOIUX «LEMNOYKE» Hcnone3yroT MoucK Heo0XoauMon
IIPEeBpALLCHUN uH(popManuK 115 BHITTOTHEHHUS y4eOHbIX
Tlonyuam eo3moorcnocmo 3a/IaHUI C UCTIONB30BAHNEM yUeOHOM
Hayuumuvcs: TPOrHO3UPOBAThH JIUTPATyphI
XUMUYECKHE CBOICTBA BEILIECTB KommykaTuBHbI€:
Ha OCHOBE MX CBOWCTB U Kontponupytot aeiictBue napTHepa
CTPOEHUS

44 CepHa}I KHCJIOTAa 20.02 CepHas KucCIIOTa KakK JIEKTPONUT u ee | Hayuames:, PerynsiTuBHbie:

(1 1) KaK 2JICKTPOJIHT U COJIM, UX IPUMEHEHUE B HAPOJIHOM OIKCHIBATh CBOMCTBA CEPHOM Pasnuuator crioco0 u pe3ynbTaT AeiicTBUA

€€ COoJIn

XO3SMCTBE.

JdemoncTpauuu:

OO0pa3IBl PUPOTHBIX

coeanHeHM cepbl. OOpa3Lbl
BOKHEWUIHX JIJIs1 HAPOIHOTO
XO3SICTBA CYIB(ATOB.

JIab. onmpITHI:

30. CgoticTBa pa30aBIeHHON CEPHOI
KHCIIOTBI

KHUCIIOTBI, B XO/I¢ TIPOBEIICHUS
71a60paTOPHBIX OMBITOB ,
MPOBOJUTH Ka4ECTBEHHYIO
peaxiro Ha cynb(}ar - HOH
Tonyuam o3modcrnocme
HAYYUmbsbCs: XapakTepu30BaTh
0co0bIe CBOWCTBA
KOHLEHTPUPOBAHHOMN CepHOU
KHCIIOTBI

ITo3HaBaTenbHBIE:

Branerot o0muyM npuemMoM penieHus
3aga4

KomMykaTHBHBIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIEATENIEHOCTM, PUXOAT K 00IEeMY
PpeIeHII0

DopMupyroT
UHTEpEC K
KOHKPETHOMY
XUMHIECKOMY
JJIEMEHTY,
HIOMCK
JOTIOJIHUTENBHO
i uHpOpMaIU
0 HeM.

CepHas kuciora
KaK OKUCIUTEb.
ITony4yenue u
IIPUMEHEHHE
CEPHOM KUCJIOTHI

CepHa;[ KHCJIOTa KaK OKHCIIUTECIIb.
HpOI/IBBO,Z[CTBO cepH0171 KHUCJIOTHI U €€
NPUMCHCHUC

Hayuamcsa :cocTaBisiTh
ypasHeHust OBP ¢ yaactuem
CEpHOI KUCIIOTHL, OMUCBIBATh
005acT TPUMEHEHUS CepHON
KHCIIOTBI

Tlonyuam 603mooicHocms

PerynsiTuBHbie:

IInanupyroT cBOM OEHCTBUS B
COOTBETCTBHH C NOCTABJICHHOH 3a7auel U
YCIOBHSIMU €€ pPeanu3aluu
Ilo3naBarenbHbIC:

Brraneror o0mmm npreMoM penieHus

HcnwiTeiBaroT
YyBCTBO
TOPAOCTH 32
POCCHICKYIO
HayKky




HAy4umvcs: TPUBOTUTH
MIPUMEPHI YpaBHEHUH peakLuii,
JIeXKAlMX B OCHOBE
MIPOU3BOJICTBA CEPHON KUCIIOTHI

3a1a4
KommykaTuBHbIe:
KonTtonupytoT neiictus napTaepa

45 HpaKTH‘leCKaH 22.02 PerreHue skcniepuMeHTaIbHBIX 3a0au | Hayuamcs: odpamarthes ¢ PerynsiTuBHbie: YwMmeror
(12) paGora Ne5 no Teme «Iloarpymnmna kuciopoaa» nabopaTopHbIM 000pynoBaHueM | OCYIIECTBIISIOT MOIIATOBBIN KOHTPOJb 110 yNpaBIATE
P Y HarpeBaTelIbHBIMU MPUOOPAMH | PE3yJIbTATy cBoeH
CHICHHC B COOTBETCTBUU C MPaBUIAMHU MO3HABATENbHOM
SKCINCPUMEHTAJIbH TEXHHUKH 0E30MacHOCTH, Io3HaBaTeabHBIE: JIeSITeIbHOCTBIO
BIX 33724 IO TEME OMMUCHIBATH XUMHUECKUH CTposIT peueBoe BbICKa3bIBAHUE B YCTHOM
«ITo JICpyIIa AKCTIEPUMEHT C TIOMOIIBIO SI3bIKa | M MHUCbMEHHOH (hopme
KHCHOPOHa» XUMHH, OCJIaTh BBIBOABI I10
pe3ysbTaTaM KCIEPUMEHTA. KoMMmykaTHBHbBIE!
Lonyuam 6o3mooicnocmo YYUTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS
Hayuumuvcs: 0OCO3HABATh K KOOPJUHAIINH Pa3JINIHBIX MTO3UIUI B
HEOOXOIUMOCTE COOJIFOIEHUS COTPYIHUYECTBE
npaBuia b u OT s coxpaneHus
CBOETO 370pOBbsl U
OKPYXKarOIMX
46 A30T U ero 27.02 CtpoeHue aToMa U MOJIEKYJbI a30Ta; Hayuamecs:, PerynsiTuBHbIC: DopMupyroT
(13) CBOMCTBA CBOICTBA a30Ta Kak MpOCTOro XapaKTepU30BaTh CTPOCHUE [Inanupyrot CBOH ﬂeﬁchBmI B CBSI3U C HHTEpEC K
BeILECTBA aTOMa U MOJIEKYJIbI a30Ta, [IOCTaBJICHHOW 3a/1aueil U yCIOBUSMHU €€ KOHKPETHOMY
OOBSICHATH 3aBUCHMOCTH CBOWCTB | PELICHHUS XUMHUYECKOMY
a30Ta OT €ro IOJIOKEHUS B IMo3HaBaTenbHbIE: JJIEMEHTY
IICX5 .M. Menneneesa, CraBst 1 GopMyITUPYIOT LIENU H
COCTaBJISATh XUMHUYECKUE po0IeMBl ypoKa
YpaBHEHUS, XapaKTEPU3YIOILIHE KommykaTuBHbIe:
XUMHUYECKHE CBOICTBA a30Ta AJIeKBaTHO HCIIOTB3YIOT PEUCBHIC
Tonyuam osmodacnocms cpenctBa st 3PPEKTUBHOTO PEIICHUS
Hayuumuvcs: TpaMOTHO KOMM YHUKaTHBHBIX 3aJa4
o0paraTbcs C BEMeCTBAMHU B
MOBCEIHEBHOMN KU3HU
47 AMMHAK U ero 29.02 AMMUax, CTpoeHre, CBOICTBa, Hayuamca: onucelBaTh CBOMCTBa | PeryjisiTUBHBIE:
(1 4) coenunenus. Conu rony4deHre u npuMeHerne. Comn aMMHaKa B X0JI€ IPOBENIECHUS [InanupyroT cBOM AECHCTBUA B CBSI3U C

AMMOHUA

aMMOHHMS, UX CBOMCTBA U
MIpUMEHCHUE.

JIab. onbITHI:

31. MI3y4enue cBOICTB aMMHUaKa.
32. Pacno3HaBaHHeE CONEH aMMOHUS

11a060paTOPHBIX OIBITOB,
MPOBOJIUTH Ka4ECTBEHHYIO
PeaKIMIo HA HOH -aMMOHUS
Ionyuam 603modicHocmb
HAy4umsCs: MPUBOANTD
MPHUMEPHI YPaBHEHHN peakLuii,

MIOCTaBJIEHHOW 3a/1aueil U yCIOBUSIMU €€
peleHns

Ilo3naBaTenbHbIC:

CraBst 1 GOpMyTUPYIOT IENU 1
poOJIeMBbI YpOKa

KommykaTuBHBIE!




JICKamuXx B OCHOBE
IMPOMBIIIIICHHBIX CII0co00B
TMOJIYYCHUS aMMHaKa

Kontponupyror aeiictBus naptHepa

48 Okcupl a30Ta 05.03 Oxcuapt azota(ll) u (1V) Hayuamcs:, PeryasiTuBHBIE:
(15) OIUCBIBATh CBOMCTBA YuuThIBatOT NPaBWIO B IUNITAHUPOBAHUU U
COEZMHEHUH a30Ta, COCTABIATh KOHTpOJIE CrIoco0a pereHuns
YpaBHEHHUS peakLui, Ilo3naBaTenbHbIC:
COOTBETCTBYIOLIUX «IETIOUKE» Hcrionp3yroT MoucK HeoOX 0JUMOii
MpeBpaleHuit nH(popManuK 115 BHITTOTHEHHUS Y4eOHbIX
Tonyuam eo3modrcrocme 3aJlaHui C MCIOJIb30BaHUEM y4eOHOM
Hay4umuCcs: TPOTHO3UPOBATH JUTPATYPHI
XMMHUYECKHE CBOICTBA BEIIECTB KoMMmykaTuBHbBIE!
Ha OCHOBE MX CBOWCTB U KoHTponupytoT neiictBue mapTaepa
CTPOCHUS
49 A30THAasS KHUCJIOTa 07.03 A30THas KUCJIOTA KakK dJEKTPONIUT, ee | Hayuamces:, PeryisiTuBHbBIC:
(16) KaK JICKTPOJIHT, e& CBOICTBA U IPUMEHEHNUE. OIKCHIBATh CBOKWCTBA a30THOM Paznuuator crioco0 u pe3ynbTaT AeiicTBUSA
JeMoHcTpanuu: KHCIIOTBI, B XOJI€ ITPOBEIEHUS Ilo3HaBaTenbHbIE:
TIPUMCHCHNE O06pa31ipl BaXKHEHIIINX 71a60paTOPHBIX OIBITOB Biiagetot o0mmm npuemMom peeHus
JUISL HAPOJTHOTO XO03s1iicTBa HUTPATOB. | [lonyuam 603modcHOCHb 3a1a4
JIab. onbIThI: HAY4UmvCsi. COCTaBIATh KommykaTuBHbI€:
33. CgoiicTBa «IETOYKW» MPEeBPALCHUN IO JloroBapuBaroTCsi O COBMECTHOU
pa36aBIeHHON a30THOM KUCIOTHI azory JEATEINbHOCTM, IPUXOAT K 00IeMy
pELICHUI0
A30THAas KUCJIOTa A30THas KACIOTA KaK OKUCITHTENb. Hayttamc;z COCTaBJIATH Pel“y.]'lflTI/lBl-l])Ie:
KaK OKUCIIUTEb, €8 HwutpaTs! 1 HUTPUTHI, IpobIIeMa UX ypaBueruss OBP ¢ ygactuem [InanupyroT cBOM NEUCTBUS B
COZIep)KaHUs B C/X MPOTYKLIUH. A30THOM KUCIIOTHI, TIPUMEHSTh COOTBETCTBHH C ITOCTABJICHHOH 3a/1a4eil n
HoTyHcHne A3oTHBIE yI0OpeHUs COJIM a30THOW KHCIIOTHI B YCIIOBUSIMU €€ pean3annuu
JeMoHcTpanum: MPAaKTUYECKOH NEATENbHOCTH, Ilo3naBaTenbHbIE:
Bsaumoneiicteue MIPOBOANUTH KAUECTBEHHYIO BrnaneroT oOumM npreMoM perieHus
KOHLIEHTPUPOBAHHOMN a30THOMI PEaKLKIO Ha HUTPAT - HOH 3a1ay
KHCITOTBI C MEJIBIO. THonyuam eozmodicnocmy KommykaTuBHbIe:
JIa6. onbIThHI: Hay4umuCs: XapaKTepu3oBaTh KonTonupyrot aelictBus napTaepa
34. BzanmopeiicTeue 0CcOo0BIE CBOMCTBA
KOHLIEHTPHUPOBAHHOM a30THOMI KOHLEHTPUPOBAHHOM a30THOM
KHCITOTBI C MEZIBIO KHCIIOTBI
50 (DOC(bOp. 12.03 CrpoeHne aToMa 1 aJIOTPONHS Hayuamca: PeryasituBHbBIC: DopMHPYIOT
(17) CoeuHeHus ¢ocdopa, cBoiicTa 6emoro u XapaKTepU30BaTh CTPOCHUE ITnaHupyrOT CBOM NEHCTBUS B CBS3H C HHTEpEC K
I kpacHoro ¢ocdopa, nx npuMmeHenue. | aroma pocdopa, 0OBICHITH MOCTAaBJIEHHON 3aa4eil U yCIIOBUSIMH €€ KOHKPETHOMY
(ocdopa. Ionsrue OCHOBHBIE COETHEHHUS: OKCH]T 3aBHCHMOCTb CBOMCTB (ochopa peleHns XUMHYECKOMY




0 hochopHbIX tdoctopa (V) u oprodhochopras kuc- | ot ero nonoxkenus B [ICXD /.M. | Ilo3HaBaTeabHbIE: JJICMEHTY,
YI0BPEHUSX nota, pocharer. DochopHsie MeHnneneeBa, COCTaBIATh CraBar ¥ GopMyIHPYIOT IEITH H TTOUCK
ynoOpeHusi. XMMHUYECKHE YpaBHEHHUS, po0JIeMBI YpOKa JIOTIOJTHUTEEHO
JemMoncTpanun: xapakTepusyonye xumuieckue | KomMmmykaTuBHbIE: i nadopMarum
OO0pa3ubl MPUPOTHBIX CBOICTBa a30Ta AJIEKBaTHO HCIIONB3YIOT pEUEBHIE 0 HeM.
coeauneHuit hocdopa. O6pasIs! B pe3yabTaTe MPOBEICHUS cpeacTBa st 3PPEKTUBHOTO PEIICHUS
BOKHEHWIINX ISl HAPOJTHOTO 71a00paTOPHBIX OIBITOB, KOMMYHHUKATHBHBIX 337144
xo3stiicTBa (ocaTos. MPOBOJIUTH Ka4ECTBEHHYIO
Jla6. ombIThI: peakuuio Ha (ocdat - HoH
35. Topenue pocdopa Ha Bo3ayxe u B | [lonyuam 603M0HCHOCHb
KUCIIOpO/IE. HAYYUmMbCsl: ONKICHIBATD
36. PacniosnaBanue docdaros (hu3MYeCKHe U XUMHUYCCKHE
MPOLECCHI, SBIISIOIINECS YaCThIO
KPYTrOBOpOTa BELIECTB B ITPUPOJIE
51 Yriepon 14.03 CrtpoeHure aToMa U aJlJIOTPOITHUS Hayuamcs: xapaktepnu3oBaTh PeryisiTuBHbBIC: DopMupyroT
(18) yriiepojia, CBOMCTBA €ro CTpPOEHHE aToMa Yriiepo/a, Paznuyaror cnoco0 u pe3ynbTaT IeHCTBUS | MHTEPECcC K
Moau(UKaIUi U UX IPUMEHEHHE. OOBSICHSATH 3aBUCUMOCTh CBOWCTB | Ilo3HaBaTe bHbBIE: KOHKPETHOMY
JemoncTpanuu: yriaepozia OT €ro HOJIOKEHHUS B Biianetor o0mmm npuemMom pereHus XHUMHUYECKOMY
ITornowenue yriem pacTBOPEHHBIX I[ICX5 I.U. Menneneesa, 3a7a4 3JIEMEHTY,
BEILIECTB WJIM Ta30B. BoccTaHOBIGHUE | COCTABIISATh XMMHUUECKUE KommykaTuBHbI€: MIOMCK
MEJIM U3 €€ OKCH/IA YIJIeM. YpaBHEHHsI, XapaKTepH3YIOIIUe JloroBapuBaroTcsi 0 COBMECTHOM JIOTIOJTHUTENEHO
Jla6. onbITHI: XMMHUYECKHEe CBOMCTBA yriiepolia | AESTEIbHOCTH MO PYKOBOICTBOM yuuTels | i MH(pOpMAIU
37. T'openue yrist B KHCIOPOE Ilonyuam eo3moorcnocmo 0 HEM.
HAYYUmMbCsl: ONICHIBATD
(usnueckre U XUMHYECKUE
MPOLECCHI, SBIISIOIINECS YACThIO
KPYrOBOpPOTA BEILIECTB B IIPUPOJIE
52 Okcupl yrieposa 19.03 Oxcuner yraepona (I1) u (IV), ux Hayuamcs:, PeryasiTuBHbIE: DopMuUpyIOT
(19) CBOICTBa ¥ IPUMEHEHUE OIMUCHIBATH CBOWCTBA OKCHUJIOB Y4UTHIBAIOT NPABHUJIO B IUIAHUPOBAHUH U yMeHHe
yIIIEpo/ia, COCTABIISATh KOHTPOJIE CIIOC00a pelleHust HCIIONb30BaTh

YpaBHEHUS pEaKLUi,
COOTBETCTBYIOIINX «IETIOUKE)
MIPEBPAILLEHUNA . TPOBOIUTh
Ka4eCTBEHHYIO PEAKIHIO 10
pacro3HaBaHMIO YIIIEKUCIIOTO
rasa

Ionyuam 603modicHocmb
Hay4umsCcs: NPOTHO3UPOBATh
XUMHMYECKHE CBOMCTBA BEIECTB
Ha OCHOBE MX CBOMCTB U

Ilo3naBarenbHbIC:
Hcnonp3yroT monuck HeoOXoauMoit
WHPOPMAIINH JUTS BBITIOIHEHHS YIe0HBIX
3aJIaHMi C MCIIOTh30BaHNEM YIeOHOM
JUTPATYPHI
KommykaTuBHbIe:

KonTtponupyror aeiictBre napTHepa

3HaHUS B OBITY




CTPOCHUS

53 Vronabuasg kuciaora | 21.03 VYronbHas kucnora. Coiau yroiabHOH Hayuamcs: PerynsiTuBHbie: DopMUPYIOT
(20) U e& COJIN. KHCITOTBI: KaJIBIHT, CO/a, MOTall, UX JlaBaTh ONpeeeHus MOHATHAM | Paznnuaror croco0 u pe3ynbTaT NecTBUsS | yMEHHs
3Ha4YEHHE U NPUPOIE U KUIHU <OKECTKOCTh BOJIBI» ,OITUCHIBATH IMoznaBaTenbHbIE: UCIIOIb30BaTh
KecTkocTb BOABI U 9 9
. YeJIoBeKa. CBOICTBA YTrOJIBHOM KUCIIOTHI, Brianetor o0mmm npuemMom peneHus 3HaHHS B OBITY
CIIOCo0bI €€ KecTKocTb BOIBI M CIIOCOOBI ee COCTaBJIATh YPAaBHEHMS Peakuui, | 3agau
YCTpaHECHUA YCTpaHEeHHUsL. COOTBETCTBYIOIINX «LETIOYKE KoMMykaTHBHbBIE:
JemoncTpanun: NpEeBpAaIIEHNH , COCTaBIISTH JloroBapuBaroTcsi 0 COBMECTHOM
OO0pa3ubl NPUPOJHBIX COSMHEHNH Ha3BaHUs COJIEH YroJbHOM JIEITENILHOCTM, MPHUXOIAT K 00IIeMY
yriepoaa. O0pasiisl BaXXHEHINX U1 | KUCIOTHI, pelIeHnI0
HapOHOI0 X035MCTBa KapOOHATOB. MPOBOJIUTH Ka4ECTBEHHYIO
Jlab. onbIThI: peakiuio Ha KapOOHAT - HOH
38. IlomyyeHue yroiapHOM KUCHOTEL U | Tlonyuam 03modcHOCHb
u3ydeHue ee cBoictB. 39. [lepexon Hay4umucs: TPOTHO3UPOBATH
KapOOHATOB B I'MIPOKapOOHATHI. XUMHUYECKHE CBOMCTBA BEIIECTB
40. Paznoxenue ruapokapOoHara Ha OCHOBE X CBOICTB U
HATpHs CTpPOCHUS
54 Kpemunii 02.04 CtpoeHue aToMa KpEeMHHUS; Hayuamecs:, PeryasiTuBHbIe: DopMupyroT
(21) KPHCTAIUTHHCCKHI KPEMHHI, ero XapaKkTepHU30BaTh CTPOCHHE AJIeKBaTHO BOCIIPUHUMAIOT MPEAJIOKEHHsT | MHTEpeca K
CBOICTBA M IPUMEHEHUE aToMa KpeMHHUsI, OOBSICHSITh Y OLICHKY YYHTElsl U OJJHOKJIAaCHUKOB KOHKPETHOMY
3aBHUCHMOCTh CBOICTB KPEMHUS IMo3znaBaTenbHbIE: XMMHUYECKOMY
ot ero nonoxenus B [ICXD JI.U. | BeiOupator Haubonee r3ppekTuBHbIC JJIEMEHTY,
MeHzesneeBa, COCTABIATh CIOCOOBI pelIeHH s 33/1a4, KOHTPOJIIUPYIOT | TOUCK
XHUMHUYECKHE YPaBHEHHUS, Y OIIEHUBAIOT MPOIIECC U Pe3yNbTaT JIOTIOJTHUTENEHO
XapaKTepU3yIOIINe XUMUIECKUE | AeSTeIbHOCTH i uHpOpMaIU
CBOICTBa KPEMHHUS KommykaTuBHbI€: 0 HEM.
Tonyuam 603modrcrHocno JloroBapuBaroTcs 0 pacrpeeiIeHun
Hayuumuvcs: TpaMOTHO (hyHKIMI ¥ polieit B COBMECTHOI
o0palaThCsi ¢ BeleCTBAMHU B JIeSITEIbHOCTH
MOBCEIHEBHOM XKU3HU
55 CoenuHeHus 04.04 Oxcun kpemuus (IV), ero mpupomnsie | Hayuamcs:, PeryasiTuBHbIE:
(22) KPEeMHHSL pasHoBugHOCTH. CHITMKATHI. OIUCHIBATH CBOWCTBA OKCHUJIA Y4UTBIBAIOT NPABHUJIO B IUIAHUPOBAHUH U

3HayeHNE COeTMHEHNN KPEMHUS B
’KMBOM U HEXXUBOW MPUPOJIE.
JdemoncTpaumn:

OO0pa3IIsl IPUPOAHBIX COCTUHCHUH
KPEMHUSL.

Jla0. onbIThI:

41. IonydeHne KpeMHEBOH KHCIIOTHI
Y U3y4EHHE €€ CBOMCTB

KPEMHHS, COCTABIISTh YPaBHEHHUS
peakuuii, COOTBETCTBYIOLIUX
«IETIOYKE» MPEBPAICHUH .
MPOBOANUTH KAUECTBEHHYIO
PEaKLMI0 Ha CUIIMKAT - HOH
Honyuam eo3modicrnocms
HAYYUumbCs: MPOrHO3UPOBATH
XHUMHYECKHE CBOMCTBA BEIIECTB

KOHTPOJIE CIIoco0a pelreHust
ITo3naBaTenbHbBIE:

Hcnonp3yroT mouck HeoOXoauMoit
WHPOPMAIIUH JUTS BBITIONHEHUS YIeOHBIX
3aJIaHMi C MCIOTh30BAHNEM YIEOHOM
JTUTPATYpPEI

KommykaTuBHbI€:

YUuTHIBAIOT pa3HbIC MHCHHS U CTPEMSTCS




Ha OCHOBE UX CBOMCTB U

K KOOpAUHAINU PA3JIMYHBIX HO3I/IHI/Iﬁ B

CTPOEHUS COTPYIHUYECTBE
Cunukataas ITonsiTHE O CUITMKATHOM Hayuamcsa: npaktuueckomy PerynsiTuBHbie: DopMUPYIOT
IIPOMBIILICHHOCTD NpOMBINIIEHHOCTH. CTeKI10, IEMEHT, MIPUMEHEHHUIO COEeANHEHUN Paznugaror crnoco0 u pe3ynbTatT IeHCTBUS | TIOHUMAaHUe

KepaMHKa. KpEMHHUS IMo3naBarenbHbIE: 0COOEHHOCTEH

JdeMoHcTpanuu: Tonyuam eo3modrcrocme Brianetor o0muym npuemMom peneHus XKHU3HU U TpyAa

OO0pa3upl cTeKa, KepaMUKH, IEMEHTa | Hay4umscsi: IPOTHO3UPOBATH 3a1a4 B YCIIOBHUSIX
XHUMHYECKHE CBOMCTBA BEILIECTB KommykaTuBHbI€: nHpopmaTuzanu
Ha OCHOBE MX CBOICTB U JloroBapuBaroTCsi O COBMECTHOM n oOrrecTBa
CTPOEHUS JIESITEIPHOCTH 0] PYKOBOJICTBOM YIMTEIS

56 IMpakTuyeckas 09.04 [Tony4yenue, cobupanue u Hayuamcs: obparatscs ¢ PeryisiTuBHbBIC: OBnajneHue

(23) paGora Ne6 pacro3HaBaHue nabopatopHbIM 00opynoBaHueM | OCYIIECTBIISIOT MOMIATOBBIA KOHTPOJIb 0 | HAaBBIKAMU s
o TvieHie ra3oB Y HarpeBaTelbHBIMU IPHOOPAMH | pe3yJbTaTy NPaKTUUECKOM

yd ’ B COOTBETCTBUU C IPaBUIIAMHU JIeSTENIbHOCTH
cobupaHue u TEXHUKH GE30MaCHOCTH, Io3naBaTeJbHbIE:
pacCrio3HaBaHHUEC ONUCHIBATH XUMHUYECKUI CrposT peueBoe BbICKa3bIBAHUE B YCTHOU
razoB JKCIIEPUMEHT C TIOMOIIIBIO SI3bIKa | ¥ MUCbMEHHOH (opme
XUMUH, J1eNaTh BbIBOJBI 110 KommykaTuBHbIe:
pe3yspTaTaM SKCIEPUMEHTA. YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSTCS
Ilonyuam eo3moorcnocmo K KOOpJIMHALMK Pa3JINYHbIX ITO3ULUI B
Hayuumuvcs: 0CO3HABATh COTPYIHUYECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBuwi b u OT s coxpaneHus
CBOETO 3710pOBbs U
OKPYKaIOINX
57 O060011eHue 1Mo 11.04 Hayuamca: o000mate 3HaHus 1 | PerynsituBHbIe: Beipaxkarot
(24) TeMe NpENCTABIATh MX CXEM, TabmmI, BHVOC}IT HEOOXOTMMBIE KOPPEKTHBHI B aJIEKBATHOE
MIpE3EHTALMN JICHCTBUE MOCIIE €r0 3aBEPLICHNS Ha [IOHUMAaHUe
«Hemeramnb»
OCHOBE €r0 y4eTa CIICTaHHBIX OIMTHOOK MIPUYMH ycliexa
IHo3naBarenbHbIE: U Heycrexa
CTposT peueBoe BBICKa3bIBaHUE B YCTHOH | ydeOHOU
1 IHCBMEHHOH (hopMme JIEeSITENbHOCTH
KommykaTuBHble:
KoppektupyoT neiicTBrs napTHEpa

58 KonTpouabHasn 16.04 KonTpons npenmMeTHsIxX 1 Hayuamca: npumeHsTh PeryasiTuBHBIE: OCYILECTBIISIOT IIpossnsror

(25) pabora Ne3 mo MeTaIpeIMETHBIX YIEOHBIX ACHCTBUH | TOMydEeHHBIC 3HAHUS U MOLIATOBBII U UTOTOBBIM KOHTPOIb 110 OTBETCTBEHHOCT
TeMe o Teme «HemeTams c(OpMHUPOBAHHBIE YMEHUS JUIS pe3ynabTaTy b 32 PE3yJbTaThI

peneHus yaeOHbIX 3a7a4 Ilo3HaBaTesbHbIC:




«HemeTauis»

CTPOSAT PeYeBOE BHICKA3bIBAHUE B YCTHOMN
MUCEMEHHOHU (hopme

KoMMyKaTHBHbBIE: YIUTHIBAIOT Pa3HbIE
MHEHUSI U CTPEMSITHCSI K KOOPAMHAIINN
Pa3UYHBIX TO3UIUI B COTPKYTHHIECTBE

)51

Tema 3. O0001eHNE 3HA

HMi 10 XUMHH 32 KyYpPC 0CHOBHOIi mKkoJbl. [loaroroska k uroropoii arrecranuu ('MA) (94.)

59 IMepuo quueckuit 18.04 [lepuomudeckuii 3aK0H U Hayuamcs: 06001math PeryasiTuBHBIE: [posBysiroT
(1) 3aKOH M Ilepuonudeckas cucrema HH(POPMAIIUIO TI0 TEME B BHIC [T1aHuPYIOT CBOM JICHCTBUS B OTBETCTBEHHOCTH 3a
I XUMHYECKUX JICMEHTOB CXEM, BBIMTOJHSTH TECTOBBIC COOTBETCTBHH C TIOCTABJICHHOMN pe3yabTar
CpUOIICCKAT . Y. Menneneea. ®uzuueckuit 3aJlaHUS 3ajlaueil ¥ YCIIOBUSIMU €€ pealn3aluu
cucrema CMBICJI TIOPSIIKOBOTO HOMEPA IMo3HaBaTeabHbIE: CTABAT
. Y. Menneneesa B SIIEMEHTA, HOMEPOB MEPHOIA U 1 GOPMYIMPYIOT LENHU U TIPOOIEMBI
CBETC TCOPHUH TpYNIIBL. YpoOKa; OCO3HAaHHO U TPOU3BOJIBHO
CTpOGHI/Ifl aToMa CTpOAT B yCTHOI/I U NIMCBbMCHHOU
hopme
KoMMyHuKaTHBHbBIE:
Biagenue MOHOJIOrHYECKON U
JIMajoruueckoit popmamu peuun
60 3aKOHOMEPHOCTH 23.04 3aKOHOMEPHOCTH Hayuamcsa :0600math PeryasituBHbIe:
(2) M3MEHEHNS CBONCTR HSMCHCHHﬂVCBOﬁCTB AJIEMEHTOB M UX uH(popMaluIo 10 TeMe B BUJIE Pagnnqa}oT croco0 ¥ pe3yabTaT
COEIMHEHUIA B IEPUOJIaX U TPYNIAX B | CXEM, BBITIOIHSITH TECTOBYIO JICUCTBHS
SJIEMEHTOB fl ux CBETE MPEJICTABIICHU O CTPOCHUH pabory, Ilo3HaBaTenbHbBIE:
COCIMHCHNH B ATOMOB JJIEMEHTOB. SHAUCHHUE BrazeroT 00IMM IIPHEMOM PeIICHHUs
MepUO0JIax U rpyImax ITepHoaUYECcKOro 3aKoHa 3a1a4y
B CBETE KommykaTuBHbI€:
IIpECTABICHHH O JloroBapuBaroTCsi 0 COBMECTHOIM
CTPOCHHH ATOMOB JIeITEIbHOCTH T10]] PYKOBOJCTBOM
uTeNs
JJICMCHTOB. "
3HayeHue
ITepnoanueckoro
3aKOHa
61 Buasl XuMudeckux 25.04 Buipl XuMuyeckux CBsI3e€d U THIIBI Hayuamcsa: 0600mats PerynsiTuBHbie:
(3) CBSI3eH M THIIBI KPHUCTAJUTHYECKHUX PEIICTOK. uH(popMaLHIO 10 TeME B BUJIE Paznuyaror crnocod u pe3ynbTar
B3anMocBsI3b CTPOCHHS U CBOICTB TaOIUIIBI, BHITIONHATE TECTOBYIO | JIEHCTBUS
KpHCTaJITHHCCKIX BEIIECTB paboty Io3naBaTenbHbIE:
PCIICTOK. BrameroT o0IyM IPHEMOM PEIICHUS
Bzaumocssi3b 3a/1a4
CTPOEHHUS U KommykaTuBHbIe:




CBOMCTB BEIIECTB

Kontponupyror aeiictBus napHepa

62 KJ]aCCH(bHKaHHﬂ 02.05 Knaccudukarms Xxumudaeckux Hayuamcsa: o606mate PeryasiTuBHbIE:
(4) XEMHUYECKHIX peaxuuii o pa3IMYHbIM MPU3HAKaM nH(popManuio 1Mo TeMe B BUjIE Pa3nuuaror criocod u pe3ynabrat
N (4MCI0 M COCTaB pearupyroLyX U CXeM, BBITIOJHATH TECTOBBIC JIeUCTBHS
peaKiiuu 1o 00pa3yrouXCsl BEIECTB; HaJIU4ue 3a/laHus IMoznaBaTenbHbIE:
pasIn4HBIM rpaHuIpl pasaena ¢as; Brafeior 00IIMM NPUEMOM PeleH s
IIpU3HaKaM. TEer10BoH 3¢ (PeKT; n3MEeHEeHHe 3a1a4
CTETeHel OKHUCIIEHHS aTOMOB; KommykaTuBHbI€:
HCIOJIB30BaHUE KaTalInu3aTopa; JloroBapuBaroTcsi 0 COBMECTHOI
HarpapJieHUE IPOTCKAHUS). JIEITENILHOCTH T10]] pyKOBOJICTBOM
Y4uTEeIIsd
63 CKopoCTh 07.05 CKOpOCTh XUMUYECKUX PEAKIUH U Hayuamcs: 06001maTh PeryisiTuBHbBIC: HMeroT 1enocToe
(5) XEMHYECKHIX 14.05 (baxTOpBI, BIUSIONIME HA HEe UH(POPMALUIO [0 TEME B BHUJE Pagnma}oT croco0 U pe3ynbTar MHPOBO33pPEHHE,
64 eaK I/If/i CX€EM, BBIIIOIHATH TECTOBYIO JACUCTBUA COOTBETCTBYIOIIIEE
peaki padoty Ilo3naBaTesbHbIE: COBPEMEHHOMY
(6) Brazgeror o0mmM NpreMoM peIleHns | yPOBHIO Pa3BHTHS
3am1a4 HayKH
KommyxaTuBHbIe:
KoHTponupylot peiicTBus napTHepa
65 HroroBas 16.05
(7) | xoHTpOABLHAN
padora
66 21.05
(8) | O6obIICHNE 23.05
67

9)




Kpurtepuu BbicTaB/IeHHS OLIEHOK.
Pe3ynbrarel 00ydueHHst XMMHUH TOJHKHBI COOTBETCTBOBATH OOIITUM 3a/ladaM U TPeOOBAHUSM K €TI0 YCBOCHHUIO.

Pe3ynbrarhl 00y4eHHs OLIEHUBAIOTCS 110 MATHOALTHFHOU cucTeme. [Ipu olieHKe yIUTHIBAIOTCS CIICIYIONINE Ka4eCTBEHHBIC TOKA3aTeIN OTBETOB!
riryorHa (COOTBETCTBUE U3YYCHHBIM TCOPETHUECKUM 000OIICHUSIM);
OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B MIPOrpaMMe YMEHUSIM TPUMEHSTH MTOJTYICHHYIO HHPOPMAIIHIO);
MOJIHOTA (COOTBETCTBUE 00BbEMY NPOTrpaMMbl U HHPOpMAUN yueOHUKA);
[Ipu o11eHKE YUNUTHIBAIOTCS YUCIIO M XapaKTep OMUOO0K (CYIIIECTBEHHBIE U HECYIIIECTBEHHBIE).
CymiecTBeHHbIE OMIMOKK CBSI3aHBI C HEJAOCTATOYHOW TIyOMHOW M OCO3HAHHOCTHIO OTBETa (HalpUMEpP YYEHHUK HENPaBWIBHO YKa3aJl OCHOBHBIC
MPU3HAKK TIOHATHH, SIBJICHHWH, XapaKTEpHBbIC CBOWCTBA BEMIECTBAa, CPOPMYyIUpOBan 3aKOH, MPABWIO W Mp., WIA YYEHUK HE CMOT TPUMEHHUTH
TEOPETUUCCKUE 3HAHMS JIJIs1 OOBSICHEHUS U TIPEJICKa3aHUs SIBJICHHM, YCTAaHOBJICHUS TPUYUHHO-CJICCTBEHHBIX CBSI3EH U T.11.).
HecymectBennbie ommOKn OMPEeAeIOTCS HEMOJIHOTOW OTBETa (HapuMep, YIyIIeHUe U3 BUIY KaKOro-Iu00 HeXapaKTepHOTo (akTa MpH ONMHCAHUH
BeIeCTB, TporieccoB). K HUM MOXHO OTHECTH OTOBOPKH, OIMHWCKH, JOIMYIICHHBIC MO0 HEBHUMATEIHLHOCTH (HampuMmep Ha ABa W 0Oojee ypaBHEHHS
peakIuii B TOJITHOM HOHHOM BHJIE IOTYITIEHA O/THA OITMOKA B 0003HAYCHHH 3apsiia HOHA).

OuneHka yCTHOro0 0TBeTa
OtmeTka «5»:
- OTBET MOJIHBIM ¥ MPaBUJIbHBIN HA OCHOBAHUU MU3YYEHHBIX TCOPHIL;
- MaTepHaJl U3JI0’KEH B ONPECIICHHOM JIOTHIECKOH TTOCIIeI0BATEILHOCTH, JTUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTEIIbHBIM.
OtmeTka «4»:
- OTBET TOJIHBIY Y IPaBUJILHBIN HA OCHOBAaHWUHU M3YYEHHBIX TCOPHUH;
- MaTepHua U3JI0KEH B ONPEIEIICHHOM JIOTHYEeCKON MOCIIe0BATEIbHOCTH, IIPU ATOM JOMYILIEHBI IB€ — TPU HECYIIECTBEHHbIE OIIUOKHU, UCIIPABICHHbBIE
10 TPeOOBAHUIO YUUTEIIS.
OtmeTka «3»:
- OTBET IOJIHBIH, HO TIPU 3TOM JIOMYIIIeHA CYIIeCTBEHHAs OIMOKA WIIM OTBET HETOJIHBIN, HECBA3HBIM.
OtmeTka «2»:
- U OTBETE OOHAPYKEHO HEMOHUMAaHHE YJallUMCs OCHOBHOTO COJEPKaHUs Y4eOHOTO MIIH JIOMYIIEHBI CYIECTBEHHBIE OITUOKH, KOTOPBIE YUaluiics
HE MOYKET UCIIPABUTh MPU HABOASIIUX BOMPOCAX YUUTEIA.
OtMmetka «1»: OTCyTCTBHE OTBETA.

Ouenka IKCIePpUMEHTAJbHBIX YMEHU
OrneHka CTaBUTCS HA OCHOBAHWU HAOIIOJICHHUS 32 YYAIIUMUCS U TUCBMEHHOTO OTYeTa 3a paboTy.
O1TMeTKa «5»:



- pa60Ta BBIITOJIHCHA TOJTHOCTBIO, ITPABUJIBHO,; CACIAHbI ITPABHUJIbHBIC Ha6JHOI[eHI/I$I " BBIBOJbBI,
- OKCIIEPUMEHT OCYIIECTBIICH T10 TUIAHY C Y4ETOM TEXHHKH 0€301IaCHOCTH U IPaBUJ pabOTHI C BEIECTBAMU U 000PYJOBAHUEM;
- TPOSIBIICHBI OPTraHU3aI[MOHHO — TPYAOBBIE YMEHHUs (TOIJIEPKUBACTCS YHCTOTAa pabOyYero Mecra W MOPSAOK Ha CTOJE, YKOHOMHO HCIOJB3YIOTCS
pEaKTUBHI).

OtmeTka «4»:
- pa60Ta BBIITOJIHCHA MPAaBUJIbHO, CACJIAHBI IPABUJIBHBIC Ha6J'IIOI[€HI/I$[ " BBIBOJIbI, ITPU 3TOM 3KCIICPHUMCEHT IMPOBCACH HCIOJHOCTBIO MWW AOMYIICHBI
HECYIIECTBEHHbIE OIIMOKHU B paboTe ¢ BELECTBAaMU U 000PY/I0BaHUEM.

OtmeTka «3»:
- pa60Ta BBIIIOJIHEHA IMPAaBUJIBHO HE MCHEC YC€M HAIIOJOBHUHY WM AONMYHICHA CYIICCTBCHHAs omuoOKa B XO0J€ JSKCIICPUMCEHTA, B O6T)$ICHCHI/II/I, B
opopMmieHnr paboThl, B COOIIOCHUH MPaBUJI TEXHUKU O0€30MacHOCTU MpU padoTe ¢ BellecTBaMu M 000pyIOBaHUEM, KOTOpasl UCIpaBIsETCs IO
TpeOOBAaHUIO YUUTEIIS.

OtmeTka «2»:
- TOTMyIIEHBI B¢ (1 00Jiee) CyIIeCTBEHHBIE OMMOKU B X0JI€ IKCIIEPUMEHTa, B O0BICHEHUH, B 0()OPMIICHHH PabOThI, B COOJIIOICHUH TTPaBUI TEXHUK U
0€301acHOCTH TIPH pabOTE C BEIIECTBAMH U 00OPYIOBaHUEM, KOTOPBIC YUAIIUNUCS HE MOYKET UCIPABUTh JAKE IO TPEOOBAHUIO YUUTEI.

Otmetka «1»:
- paboTa He BBINOJHEHA, Y YYalllerocsl OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIE YMEHHUS.

Ouenka yMeHHUs peliaTh pacyeTHbIE 3a1a4u
OTMeTKa «5»:
- JIOTHYECKOM PACCYXKJICHUU U PEIICHUU HET OIIMOOK, 3a/laua pelIeHa palliOHAILHBIM CITIOCOOOM.
OtMeTKa «4»:
- B JIOTHYECKOM PACCY>KJIEHUU U B PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3aJa4ya pelieHa HepalMoHaIbHBIM CIOCOOOM WIIH JIOMYIIEHO He Ooliee
JIBYX HECYIIECTBEHHBIX OIIHUOOK.
OtMmeTKa «3»:
- B JIOTHUECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMIMOOK, HO JIOMYCKAETCs CYIECTBEHHAs OIMOKAa B MATEMaTUYECKUX pacyeTax.
OTMeTKa «2»:
- IMEIOTCSI CYIIECTBEHHbIE OIMOKU B IOTUYECKOM PACCYKJICHUU U B PEIICHUU.
OtMmetka «1»: OTCyTCTBHE OTBETA Ha 3a/IaHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT
OtmMmeTka «5»:

- OTBET MOJIHBIN U MPaBUIbHBINA, HA OCHOBE M3YUYEHHBIX TEOPUH, IPU STOM BO3MOKHA HECYIIECTBEHHAs OIIHMOKA.
OtmeTka «4»:



- OTBET HEMOJIHBIN WK JOIYIIEHO HEe 0oJiee ABYX HECYNIECTBEHHBIX OIIHUOOK.
OrMmeTrka «3»:

- paboTa BBITIOJIHEHA HE MEHEE YeM HaIoJIOBUHY, JIOMYIIEHA O/THA CYIIECTBEHHAs! OIIUOKA U MPU 3TOM JIBE - TPHU HECYIIECTBECHHBIE.
OrMeTka «2»:

- pa60Ta BBIITOJIHCHA MCHBIIIC YEM HAITOJIOBUHY UJIN COACPKUT HECKOJIBKO CYHICCTBCHHBIX OIITHOOK.
OtmeTka «1»: paboTa He BBIIIOJIHEHA.

[Ipu orieHKe BBIMOJHEHUSI MTUChbMEHHOW KOHTPOJIBHOM pabOThl HEOOXOIUMO YYUTHIBATH TPEOOBAHUS €MHOTO OpdorpaduuecKoro pexxuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTHPYET MPEIISCTBYIONINE TPU BHICTABJICHUH OTMETKH 33 YETBEPTh, MOIYT0/IUe, TO/I.

AOKYMEHT IIOANNCAH
JJEKTPOHHOU NMMOAITUCBIO

CBEJEHMS O CEPTH®HUKATE 311

Bragemen Kopuakos PoMan Anexcanaposmd
OcHoBaHIe 3ammnTa HoITHHHOCTH JOKyMeHTa
Ceprudukat 0081b0eccOb1701325
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