MYHULIMIIAJIBHOE BIOJKETHOE OBILIEOBPASOBATEJILHOE VUPEX/IEHUE
HOBO-JIAKEJJEMOHOBCKA I CPE/IHSS OBILIEOEPA3ZOBATEJILHAS LITKOJIA
HEKJIMHOBCKOI'O PAMMOHA POCTOBCKOM OBJIACTHU

TOUKA \'POCTA

HHEHTP OBPA30BAHUSA
ECTECTBEHHO - HAYYHOM
HAIIPABJIEHHOCTH

YTBEPXOAIKO:
Onpektop MBQOY HoBo-/lakegemMoHOBCKas
coul
B.C. MaKkcumeHKo

[Tpukaz Ne OT 20 r

PABOYAS ITPOIT'PAMMA ( J

BMIEKTPOHHOW NMOANUCHIO
1F4BCS004FADSFABA467BAELFCICES59
K

I10 XUMHNH

VYpoBens 0611er0 00pazoBaHus(KiIacc) - OCHOBHOE o01ee, 9 kiace
KonmaectBo yacos - 68
VYuutens — Kynemosa Anna HukonaeBHa

Pabouas mporpamma y4yeOHOro Kypca mo xuMuu ais 9 kmacca paspabotana Ha ocHoBe PI'OC BTOpOro MOKOJIEHHs, NMPUMEPHON NpOrpaMMmbl
OCHOBHOTO 0011ero oOpasoBanusi nmo XxuMHuu (6a30BbIi ypoBeHb) U aBTOpckod mporpammel O.C. I'abpuensna (I'abpuensn O.C. mporpamma Kypca
xuMuu 1715 8-11 knaccoB o61eoOpazoBaTenbHbIX yupexaeHuit M: Ipoda,2010r



IHosicHUTEABLHAA 3AIINCKA

Pabouas nporpamma 111 9 kiacca o0111e00pa30BaTEIbHBIX YUPEKICHUN
(0a30BbIil YPOBEHD ).
PabGouas mporpamma cocTaBieHa B COOTBETCTBUM ¢ TpeOoBaHMsMU DenepalbHOrO TOCYAAPCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOT'O OOIIero oopa3zoBaHusi BTOPOro mnokojeHus, [IpumepHoiil mporpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus 10
XUMHUH U aBTOpcKoi [Iporpammel kypca xumun s 8-9 kiaccoB oOuieoOpazoBaTeIbHBIX yupexaeHuii(6a3osbiii yposens) O.C.
["abpuensina (2012rona). Hacrosimas mporpaMMa yuuThiBaeT pekoMeHaanuu [IpumepHoi nporpaMMbl 1O XUMUH ISl OCHOBHOM
IIKOJIBI.

PaGouas mporpamma 1o XMMUHU: KOHKPETU3UPYET NojiokeHUsT DyHAaMEHTAIBHOTO spa COAEpX)aHUSl O0y4eHUsT XUMHH C
Y4€TOM MEXKIPEAMETHBIX CBA3€H Yy4eOHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA; OMNpEeNesseT MOoCIe0BaTEIbHOCTD
U3YYEeHHs €AUHUI] COJlep KaHusl 0OydYeHHs] XUMUH U GOpMHUPOBaHUS (Pa3BUTHS) OOLIUX YYEOHBIX U CHIEU(DUUECKUX MPEIMETHBIX
YMEHH; JaeT OPUEHTUPOBOYHOE paclpeiesieHne yueOHOTO BpEMEHH 0 pa3ziesiaM U TeMaM Kypca B MOJIaJIbHOCTH «HE MEHEEe».

CopepxaHue TpOrpaMMbl HAIpaBICHO HAa OCBOCHHME 3HAHUN M Ha OBJAJCHHE YMEHUSMH Ha 0a30BOM YPOBHE, UTO
cooTBeTcTBYeT (0Opa3oBaTebHONW mMporpaMMe MmKoJdbl. OHa BKJIIOYaeT BCE TEMBI, MPEIyCMOTPEHHBIE (eaepanbHbIM
rOCY/IapCTBEHHBIM 00pPa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 001Iero oOpa3oBaHHMS O XUMHHM M aBTOPCKOM Mporpammoi
y4eOHOro Kypca.

[Iporpamma kypca «XuMHH» IOCTPOEHA Ha OCHOBE CHUPAJIBbHOW MOJENH, IMPEAyCMATPUBAIOUIECH MOCTEIIEHHOE Pa3BUTHUE U

yrayOJaeHue TEOPETUIECKUX MPEICTABICHUN TP JIMHEHHOM O3HAKOMJICHUU C OMIITUPUUECKUM MaTepUaIoM



B npeaAMETax €CCTCCTBCHHO-MATCMATHYCCKOT'O IUKJIA BEAYIIYIO POJIb UT'PaCT MO3HABATCIIbHAA ACATCIIbHOCTh U COOTBETCTBYIOIIUC

€M MO3HaBaTEeIILHBIC y‘—IC6HBIe I[GﬁCTBH)I. B cBs3u ¢ ’TUM OCHOBHBIMH meJasasMu oﬁyqumI XHUMHH B OCHOBHOM IIKOJIC SIBISIFOTCS:

1) popmupoBanue y o0yyarouxcsi yMEHUsI BUAETh U MOHUMATh LIEHHOCTh 00pa30BaHus, 3HAYMMOCTh XUMHUYECKOTO 3HAHUS JJISI
KQ)XJIOTO 4Y€JIOBEKa HE3aBHUCHUMO OT €ro Mpo(EeCcCHOHANBHON NEATeNbHOCTH; YMEHHUS pa3nudarh (DaKThl U OLIEHKH, CPAaBHUBATDH
OLICHOYHBIE€ BBIBOJbI, BUJETh MX CBA3b C KPUTEPUSMU OLIEHOK M CBSI3b KPUTEPHEB C OINPEACICHHOM CUCTEMOM LIEHHOCTEH,
dbopMynrpoBaTh u 00OCHOBBIBATH COOCTBEHHYIO MTO3UIIUIO;
2) dbopmupoBaHuE Y 00YUYaIOIIKUXCS 1IEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUHU B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpA; YMEHUS OOBACHATH OOBEKTHI W TMPOLECCHl OKpYXKaloleh IeHCTBUTENBHOCTH — MPHUPOIHOM,
COLIMATILHOM, KYJIBTYPHOM, TEXHUYECKOU Cpelbl, UCIIOJIB3YS TUTSE 3TOTO XUMHYECKHE 3HAHMUS;
3) nmpuobpereHure OOy4YaIOIIUMHUCS OIbITA Pa3HOOOPA3HON NESITENbHOCTH, MO3HAHUS W CaMOIO3HAHUS; KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHTHOCTEH), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JIJISl PA3JIMYHBIX BUAOB ACSTEIBHOCTU: PEIICHUS IPOOeM,
OPUHSTHS pEUIeHUH, TMOWCKa, aHajau3a W o0paboTku HMHPOpMAlMK, KOMMYHUKATHUBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHUH,
COTPYIHUYECTBA, O€30MACHOTO OOpAIlIEHHs C BEIIECTBAMH B MTOBCEIHEBHON KU3HHU.

3amayaMu n3ydeHust yueOHoOro npeamera « XuMusa» B 9 kinacce sIBISIOTCA:

ydyeOHbIe: GOPMUPOBAHUE CUCTEMBI XUMUYECKUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHHBI MUPA;
pa3sBUBAaONIUE: DPA3BUTHE JIMYHOCTH OOy4YaIOIIUXCA, WX HMHTEJUIEKTYaJbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHUE,
(GopMupoBaHUE y HUX T'YMAHUCTUYECKUX OTHOILIEHUN W SKOJOTMUYECKU IIeJIECOOOpPa3HOro IMOBEJIEHUS B OBITY U B TPYAOBOM
NEeSATENbHOCTH;

BOCNIUTATEJbHbIE: (JOPMUPOBAHUE YMEHHI 0€30MacHOTO 00paIleHNs C BEIIECTBAMHU, UCIIOJIb3YEMbIMH B MOBCEAHEBHOMN JKU3HU;
BbIpA0OTKa MOHMMAaHMsI OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHUU XMMHH, a Takke (OPMHUPOBAHHME OTHOIICHHS K XMMHU KaK K

BO3MOKHOM 001acTu Oyynied npakTHu4ecKol AesTeIbHOCTH.



OO0mas xapakrepucTuKa yueOHOro npeamera « XMMushH»

B cootBercTBUM ¢ DenepalbHBIM IOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO O0ILEro 00pa30BaHus ydyalluecs
JOJKHBI OBJIAJ€Th TAKUMHU IO3HABATEIbHBIMH YYEOHBIMH JIEUCTBUSAMH, KaK yMeHHE (OpPMYIHpPOBATh MPOOJIEMY U THIOTE3Y,
CTaBUTH LIEJIM U 3a]1a4, CTPOUTH IIaHbI TOCTHKEHUS LEIEH U PEIEHUS ITIOCTABIEHHBIX 3a7a4, IPOBOJUTH SKCIIEPUMEHT U Ha €0
OCHOBE JIENIaTh BBIBOABI U YMO3AKIIOUEHHUS, IPEACTABIATh UX U OTCTAUBATh

CBOIO TOYKY 3peHus. Kpome 3Toro, ywammecs IOJDKHBI OBJIAJIETh INPUEMAMH, CBSI3AHHBIMU C OIPEACICHUEM IOHSATHMN:
OrpaHWYMBATh MX, ONHUCHIBATH, XapaKTEpU30BaTh M CpaBHUBATh. CleOBAaTENbHO, NPU MU3YYECHUU XMMHHU B OCHOBHOM IIKOJIE
yyaliuecss JOJDKHBI OBJIAJIETh YYEOHBIMU JCHCTBUSMHU, TMO3BOJSIIOIIMMU UM JOCTHYb JIUYHOCTHBIX, TPEIMETHBIX U
METanpeIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB.

[Ipennaraemass mporpamMma IO XUMHM PAacKpbIBaeT BKJIAJ Y4eOHOro IpeaMeTa B JOCTH)KEHUE IeJiell OCHOBHOIO OOIIEro
o0pa3oBaHUs U ONpeesieT BaXHEUIINE CoepKaTeNIbHbIE TUHUY NIPEAMETa:

* BEIECTBO — 3HAHUA O COCTAaBC N CTPOCHHHU BCHICCTB, UX Ba)KHEHUIIINX (1)H3PI‘{€CKI/IX N XUMHNYCCKHUX CBOﬁCTBaX, OMOJIOTHYSCKOM

JICUCTBUU;
XHUMHYECKasi peaklusi — 3HaHUSA 00 YCJOBHUAX, B KOTOPBIX MPOSBISIOTCS XHMHUYECKHE CBONCTBA BEIIECTB, CIOco0ax
YIIPABJICHUS XUMHUYECKUMHU MPOLIECCAMU;
NpUMEeHeHHe BelleCTB — 3HAHUA W ONBIT IMPAKTHYSCKOW JIEATCIIbHOCTH C BEIIeCTBAaMH, KOTOpPhIe HAMOOJIee 4YacTo

YIOTPEOJIAIOTCS B MMOBCETHEBHON JKU3HU, IMUPOKO HCTOJIB3YIOTCS B MPOMBIIIUICHHOCTH, CEILCKOM XO3MMCTBE, HA TPAHCIIOPTE;
SI3bIK XMMHMH — CHUCTEMa BAXXHEWIIMX MNOHATUM XMMHU M TEPMUHOB, B KOTOPBIX OHHM OIIMCHIBAIOTCS, HOMEHKJIATypa
HEOPraHUYECKUX BELIECTB, T. €. UX Ha3BaHUs (B TOM YKCIIE U TPUBUAIIbHBIC), XUMUYECKHE (POPMYJbI M YpaBHEHHS, a TaKKe

MpaBuiia repeBojia MHPOPMAILIU C €CTECTBEHHOTO SI3bIKA HA SI3bIK XUMHUH U OOpaTHO.



[Ipu oTOope conepkaHusi, KOHKPETUIUPYIOIIETO IPOrPaMMY, YUYUTHIBAIOCH, YTO NEpea OOIMM 0Opa30BaHUEM HE CTOMT 3ajaya
po(ecCUOHaIbHON MOATOTOBKM 00YyYarolUXcs. TO ONPENeIHIo MOCTPOEHUE Kypca Kak OOIIEKYJIbTYPHOIO, HAallPaBJIEHHOTO,
MpexJie BCcero Ha (OpMUPOBAHKME U Pa3BUTUE MHTEpPECa K M3YUCHHIO XMMHUH. YUT€HA OCHOBHAsE OCOOEHHOCTH MOAPOCTKOBOIO
BO3pacTa — HayaJio Mepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBIA XapaKTEpU3yeTCsl pa3BUTUEM MO3HABATEIBHOU chephl.

Ha »rtane ocHoBHOro o0mero cpeaHero oOpa3oBaHUsI MPOMCXOAMT BKJIIOYEHHE OOyYaloUuxcsi B MPOEKTHYIO H
UCCIIEIOBATEIBCKYIO JIESITEIbBHOCTh, OCHOBY KOTOPOH COCTaBIISIIOT TaKHMEe YHUBEpCAIbHbIE y4eOHBbIC ACHCTBHUS, KaK yMEHHUE
BUJETh MPOOJIEMBbI, CTaBUTh BONPOCHI, KiacCU(UIMUPOBATh, HAOIIO/AaTh, MPOBOJUTH HKCIEPUMEHT, JeJiaTh BBIBOABI U
YMO3aKJII0UeHUs, 0ObSICHATH, JOKa3bIBaTh, 3AIIUILIATh CBOU UJEH, AaBaTh onpeaeiaeHus noHATusIM. Crofia e OTHOCSATCS MPUEMBI,
CXOJHBIEC C OMpEe/eNIeHNEM IMOHSITUN: ONMCAaHUE, XapaKTepUCTUKA, pa3bsICHEHUE, CpaBHEHHE, pa3inyeHue. GopMUpOBaHUE ITHX
YHUBEPCAJIbHBIX YUEOHBIX JACHCTBUI HauMHAETCA enl€ B HAYaJIbHOM IIKOJIE, & B Kypce XMMHU OCHOBHOM IIKOJIBI POUCXOTUT UX
pa3BHUTHE U COBEPIICHCTBOBaHME. B CBSI3M ¢ 3TUM pe3epBHBbIE YacChl MIAHUPYETCS MCIIOJIb30BaTh HAa (OPMHUPOBAHUE U PA3BUTHE

YMGHI/Iﬁ HpOGKTHOﬁ )41 I/ICCJICILOBaTGJIBCI(Oﬁ ACATCIIBHOCTU, YMCHUC BUICTDH HpO6H€MI>I, ACJ1aTb BBIBOABI U YMO3AKJIIOYCH U4

MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe

Oco0eHHOCTBIO conepkKaHUs Kypca « XHUMHUSD ABISIIOTCS TO, YTO B 0a3MCHOM y4eOHOM (00pa3oBaTeIbHOM) IJIAHE STOT MPEAMET
MOSIBJISIETCS TIOCJICAHUM B PSITy U3yUEHUS €CTECTBEHHOHAYUYHBIX JUCIUIUIMH. J[aHHAsT HEOOXOJUMOCTh OCBOEHHUS OOBSICHSIETCS
TEM, YTO IIKOJBHHUKHU JOJKHBI 00JIa/laTh HE TOJILKO OMpPENENIEHHBIM 3alacoM IMpeABapUTEIbHBIX €CTeCTBEHHOHAYUHBIX 3HAHUH,
HO W JIOCTAaTOYHO XOPOIIO PA3BUTHIM aOCTPAKTHBIM MBIIUICHHEM. Y4YallUMHCS YXK€ HAKOIUICHBI 3HAHUS TI0 CMEXHBIM
TUCIUIUTMHAM [UKJIA: OWoJIoTHH, (U3WMKH, MaTeMaTwku, reorpaduu, cHOPMHUPOBATUCH YMEHHs aHAIW3UPOBATH, BECTHU

HaOJII0/ICHHS], CPABHUBATH O0OBEKTHI HAOIIOACHUS.



B cooTBeTcTBUM ¢ y4eOHBIM IJJAaHOM Ha U3y4YeHHE XUMHHM B 9 Kjacce OTBOJAMTCA 2 yaca B Hezaemto, 70 4acoB B rojl, Ipu
HOPMATHUBHOW MPOJOKUTEIBHOCTH y4yeOHOro rojga 35 y4eOHbIX Helnenb. B COOTBETCTBHMM €O CIIOKHMBULICHCS NPaKTUKOU
OpraHu3aliid OCHOBHOTO o0O0IIero o0pa3oBaHUs B 00pa30oBaTEIbHBIX YUPEKICHHUSIX O0OIIero oOpa3oBaHUs peayibHas
MPOJOJDKUTENBHOCTh yU4eOHOrO rojia MEHbIIE HOPMAaTUBHOW M cocTaBisieT 34 yuyeOHble Heaenud. Takum oOpazoMm, Bpems,
BbIJIeNIIEMOE paOOYMMU yYeOHBIMU IJIAHAMM Ha U3yYEHUE XUMHH B 9 Kilacce Ha MpaKTUKe paBHO 68 yacam.

C yuetoM HEHW30EKHBIX TMOTEPh YYEOHOTO BPEMEHH, BBI3BIBAEMBIX PA3IUYHBIMU OOBEKTHBHBIMU TPUYMHAMH, a TaKXKe
HEOOXOJMMOCTH BBIICJICHUS JIOMOJIHUTEIBHOIO BPEMEHM Ha HU3Yy4YeHHE OTIEIbHBIX BOINPOCOB Kypca XHMHHM MPOTpaMMOM
peayCMOTpPEH OOJIBIION 00bEM pe3epBHOTO BPEMEHH -6 4acoB.

IIporpaMmmoii peayCMOTPEHO IIPOBEICHUE:

KOHTPOJIBHBIX palboT — 4,

INpPaKTUYECKUX paboT — 6 4acos.

Cpok peanuzaii mporpaMMbl — OJJUH YYEOHBIH TOI.

dopMbl, METO/IbI U CPEJACTBA 00yYeHUSsA, TEXHOJIOTHH
B manHOM Kilacce BeIyIIMMU METOJIaMH OOYUCHUS MPEAMETY SIBISIOTCS: 00BICHUTEIIHHO -UUTFOCTPATUBHBIA M PETIPOTYKTHBHBIH,
XOTSI HCIONB3YEeTCS UM YaCTHMYHO-TIOUCKOBBIM. Ha ypokax HCMONIB3YIOTCS AIEMEHTHI CIASAYIOMUX TEXHOJOTHUH: JUYHOCTHO -
OpUEHTUPOBaHHOE 00y4YeHue, o0ydeHue ¢ mpuMeHeHueM onopHbix cxem, KT, mpoekTHast 1eITeTbHOCTb.

Hcnons3yroTcs ciaenyromniue GopMbl 00ydeHUs: ydeOHbIC 3aHATHS, dKCKYpCHH, HAOIIOJACHUS, ONBITHI, YKCIICPUMEHTHI, paboTa
C yueOHOW W TOMOJHUTEIBHOU JIUTEPATYPOH, aHAIIN3, MOHUTOPHHT, UCCIeAOBaTeNbCcKas paboTta, mpeseHTarnus. OnpeneneHHOe
MECTO B OBJIAJICHUHA JaHHBIM KypCOM OTBOJHUTCS CaMOCTOSTEIBHOW paboTe: MOATOTOBKA TBOPYECKUX pPAabOT, COOOIIEHUH,

pedeparos.



D®opMbI IPOMEKYTOYHOM U HTOTOBOM aTTECTALIMH

[IpoMeskyTouHas arTecTanus MpoBOIUTCA B popMe:

- TECTOB;

-KOHTPOJIBHBIX;

- CaMOCTOSITENIbHBIX padoT;

- MPAKTUYECKUX;

- TBOPYECKHUX paboT.

VYyamuecs npoxoasT UTOTOBYIO arrectanuio — B Bujae ['HA.

O6yuenne Benércsa no ydeOnuky O.C.l'aGpuensn «Xumus 9 Kiaccy», KOTOPBIM COCTaBISET €IUHYIO JIMHUIO YYeOHHUKOB,
COOTBETCTBYET (efepalbHOMY TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa BTOPOro IMOKOJEHHS 0a30BOr0 YpOBHSA U

peanusyet aBTopckyro mporpammy O.C.I"abpuensua( 2012r.)

OTiuunTe/IbHbIE 0COOEHHOCTH padoueil MPOrpaMMbl M ABTOPCKOM

OcHOBHOE cofiep’KaHre aBTOPCKOM MOJHOCTHIO HAIIUIO OTPAXEHUE B JaHHOU paboueit mporpaMme.

B pabouyro mporpamMmy Mo XMMHH BHECEHBI M3MEHEHHUS 1O CPAaBHEHHIO C aBTOPCKOW: M3 pe3epBa ngobaBieHo 1 vac Ha
«Metaib» u 1o6aBieH luac Ha [Ipaktukym 1 «CBoilcTBa METAIOB U UX coeAUHEHUI». OCHOBHOE OTIIMYME JaHHOU paboueit
MPOrpaMMbl OT aBTOPCKOW COCTOMT B TOM, YTO B aBTOPCKOW MpOrpaMMe MpPAaKTHYECKHE PabOThl CrpyNIHPOBAaHBI B OJOKHU -
XUMUYECKUE MPAKTUKYMBI, KOTOPBIE MPOBOJSATCA IMOCIE M3YYEHUsI HECKOJIbKUX pa3[esioB, a B paboueil mporpamme 3TH Ke
MpaKkTHYeCKre padOThl JAIOTCS MOCIE U3YUEHUsI KOHKPETHOW TeMbl. DTO MO3BOJSET JIy4llle 3aKPENUTh TEOPETUUECKUN MaTepual

Ha TPAKTUKE W TPOBEPUTH MPAKTUUECKHE YMEHUS W HAaBbIKM HEMOCPEACTBEHHO MO JaHHOM Teme. YTOOBI mpoBecTu



MPaKTUYECKYI0 PA0OTy MO KOrJa-TO M3YyYEHHOH Teme, TpeOyeTcsl JOMOJHUTENbHOE BpeMs JUIsl MOBTOPEHUS TEOPETUYECKHX

OCHOB, UTO UCKIIFOYAETCs B TAaHHOU paboueil mporpamme.

Koiun4yecTBO 4acoB B

KouunyecTBo 4acoB B padouei

Pazaen .

aBTOPCKOI1 mMporpamme nporpamMmme
1. Beenmenuwe. OOmas xapakTePUCTUKA  XUMHYECKUX
3JIEMEHTOB U XMMHUYECKUX peakuuii. [lepuonndeckuii 3aKoH u 10 10
ITepuonnueckas cucrema XUMHUYECKUX 3JIEMEHTOB
JI.M.MenneneeBa
2.MeTabl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOMCTBA METAIIJIOB U KX COCTMHEHUI 2 -
4 HemeTaisl 25 25+3
5. IlpaktukyM 2 «CBONCTBAa HEMETAIJIOB U UX COCTMHEHUI 3 -
6.0000111eH1e 3HAHUI M0 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.

10 10

[Toaroroska x '11A.
Peseps 6 4
Hroro: 70 70

Pe3yabTaTamM oCBOeHHSI Kypca XUMHUM

HpI/I HN3Yy4YCHUHU XHMMHH B OCHOBHOM IIIKOJIE¢ 0O0eCIeYnBaeTCs AJOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX KW IPCAMCTHBIX

pe3yJIbTaTOB.

JInuHoOCTHBIE:




® B IICHHOCTHO-OPUEHTAIMOHHOU c(pepe — JyBCTBO TOPIOCTH 332 POCCUUCKYIO0 XUMHUYECKYIO HAYKYy, TYMaHH3M, OTHOIIICHHE
K TPYAY, LEIeyCTPEMIICHHOCTD;

e (hopmupoBaHUE LIEHHOCTH 37J0POBOr0 M 0€30MaCHOTr0 00pa3a KU3HU; YCBOCHHUE MPAaBUI WHIUBUIYATBLHOTO U
KOJUIGKTUBHOTO O€301aCHOTO TIOBEICHHSI B UPE3BBIYAHHBIX CUTYAITUSAX, YTPOYKAIOIINX KU3HH U 3JI0POBBIO JTIOJICH;

® B TPYIOBOH chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JlalibHEMHIIIeH 00pa30BaTeIbHON TPACKTOPUH;

¢ B II03HABaTEIbHOW (KOTHUTUBHOH, MHTEIJICKTYAIBHON) chepe — YMEHUE YIPaBIsATh CBOSH MO3HABATEIILHON
JeSITebHOCTEHIO.

¢ (GopMHUpPOBaHUE OCHOB IKOJOTHYCCKOHN KYJIBTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHYCCKOTO

MBIIIJICHUA, PA3BUTHUC OIIbITA SKOJIOTHUYCCKU OpI/IGHTI/IpOBaHHOﬁ pe(I)JICKCI/IBHO-OIICHO‘IHOfl )51 HpaKTH‘IGCKOﬁ ACATCIIBHOCTH

B JKU3HCHHBIX CUTYAalIUAX,

MeTtanpeaMeTHbIe:

® YMEHHE CaMOCTOSITEIBHO OINPEACINIATh 1IeJIM CBOEro 00yUYeHusl, CTaBUTh U POPMYIUPOBATh i ceOsl HOBBIE 3a/1ayu B yu&oe u
NO03HABATEIbHOM AEATEIbHOCTH, PA3BUBATh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIbHON AEATEIbHOCTH;

® YMEHHE CaMOCTOATENBbHO IJIAHUPOBATH MYTH JOCTHKEHUS II€JIei, B TOM YHUCJIE€ aJlbTePHATUBHBIC, OCO3HAHHO BHIOMpAThH
Hanboee 3¢ (HEeKTUBHBIC CIIOCOOBI pelIeHNUs YUeOHBIX M MO3HABATEIIHHBIX 33144,

® YMEHUE COOTHOCUTHb CBOM JECUCTBUS C IUIAHUPYEMBIMHU PE3YJbTAaTaMH, OCYLIECTBIATH KOHTPOJIb CBOEU AECATEIBHOCTU B
mpoliecce JOCTHKEHUST Pe3ysbTaTa, ONPEAeNaTh CIOCOObI NEHCTBUN B paMKaxX MPENJIOKCHHBIX YCIOBUM W TpeOOBaHUM,
KOPPEKTUPOBATH CBOM JIEMCTBUSL B COOTBETCTBUM C U3MEHSIIOLICCS CUTyalue;

® yMEHUE OLIEHUBATh MPABUJIBHOCTH BBHIMOJHEHUSI YUeOHOU 3a7auk, COOCTBEHHbIE BO3MOKHOCTHU €€ pelIeHus;

® BJIa/ICHIE OCHOBAMHU CaMOKOHTPOJISI, CAMOOIICHKH, MPUHATHS PEIICHUN U OCYIIECTBICHHS OCO3HAHHOTO BHIOOpA B yueOHOM



Y [TO3HABATEIBHOM AEATEIbHOCTH;

® YMEHHE OIpPEACNATh MOHATUSA, CO3[aBaThb OOOOIIEHHUs, yCTaHABIMBATH AHAJOTUH, KIACCU(PHUIMPOBATH, CAMOCTOSTEIHHO
BbIOMpAaTh OCHOBAaHHUS M KPUTEPUU ISl KJIACCHU(PUKALMM, YCTAHABIMBATH MNPUUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTHh
JIOTUYECKOE PaCCyKACHHUE, YMO3aKIIIOUeHHE (MHIYKTUBHOE, IEIYKTUBHOE U MO0 AHAJIOTHH) U JENIaTh BHIBOJBL;

® yMEHHE CO3/aBaTh, MPUMEHATH U MPEeOOPa3OBBIBATH 3HAKM W CHMBOJIBI, MOJEIM M CXEMbI JJI PELICHUsS YYEOHBIX U
NO3HABATENbHBIX 3a/a4;

® YMEHHE OPraHU30BBIBATh YyUeOHOE COTPYIHUYECTBO M COBMECTHYIO JESATEIBHOCTh C YUMTEJIEM U CBEPCTHUKAMH; pabOTaTh
UHAUBUAYAJIBHO U B TPYIIE: HAXOAUTh OOIIEe pelleHne U pa3peniaTh KOH(QIUKTHI Ha OCHOBE COIVIACOBAHMS MO3UIUN U
yuéTa HHTEPECOB; GOPMYITHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

® YMEHHE OCO3HAaHHO UCIIOJIb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a7a4€il KOMMYHUKALMU JJIS1 BBIPAXKEHUS CBOUX
qyBCTB, MBICJICI U TOTPEOHOCTEH; MIIAHUPOBAHUS U PETYIISILIUN CBOEH AESITeIbHOCTH; BJIaJICHUE YCTHON U MMCbMEHHOM

PCYbHO, MOHOJIOTUYECKON KOHTEKCTHOU PCUbLO,

e (opMupoBaHME U pa3BUTHE KOMIICTEHTHOCTH B 0O0JIACTM WCIIOIB30BaHUS HWHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM;
e (hopMupoBaHHE U PA3BUTHE PKOJOTUUECKOTO MBIIUICHHS, YMEHUE IPUMEHATh €Tr0 B IO3HABATEIbHON, KOMMYHUKATHBHOM,

COIMAJILHOM TIPAKTUKE U MPOPECCHOHATLHON OPHUEHTAIUH.

IIpeamernsbie:
1.B no3naBareJibHOI chepe:

® [1aBaTh ONPCACIICHUA N3YyUCHHBIX MOHSATHUN: «XUMHUYECKUIN QJICMCHT», «aTOM», «HOH», «MOJICKYJd», KIIPOCTBHIC U CIIOKHBIC



BEILIECTBA», «BEIIECTBO», «XUMHUYECKasi (opMmylia», «OTHOCUTEIbHASA aTOMHAs Maccay, «OTHOCUTEIbHAs MOJICKYyJsSpHas
Macca», «BaJCHTHOCTBHY», «CTEMEHb OKUCICHHUS», «KPUCTAJIMYECKasl PEIIeTKa», «OKCHIbD», «KHUCIOTBI», «OCHOBAaHMUSIY,
«conm», «aM(POTEpHOCTbY, «UHAUKATOPY», «IEPUOJUUYECKUN 3aKOH», «IepHOIUYecKast Ta0IuLa», «U30TOIBIY,
«XUMHUYECKAS CBI3BY, «IJIEKTPOOTPULIATEIBHOCTDY, «XUMHYECKAsl PEaKIUs», «XUMHUYECKOE ypaBHEHUE), «TE€HEeTUYeCKas
CBSI3bY», KOKHCJICHUEY», «BOCCTAHOBJIECHUEY, «AJIEKTPOIUTHYECKAS JUCCOIUALIUSY, «CKOPOCTh XUMUYECKOU PEaKIum»;

® OIUCATh JICMOHCTPAIITMOHHBIE U CAMOCTOSITEILHO MPOBEACHHBIE XUMUYECKUE SKCIIEPUMEHTHI;

® OINMUCHIBATh U Pa3INYaTh U3YUYEHHBIE KJIACChl HEOPTaHMUYECKUX COEIUHEHUM, IPOCThIE U CJIIOXKHBIE BEIIECTBA, XUMUUYECKHUE
peaKkIuu;

e KiaccU(UIIMPOBATh U3yUYEHHBIE OOBEKTHI U SBJICHHUS;

e JieJIaTh BBIBOJIBI M YMO3AKIIOYCHHUS W3 HAONIOJACHUN, W3YyYCHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH, IMPOTHO3UPOBATH
CBOICTBA HEM3YUYEHHBIX BEIIECTB MO0 aHAJIOTUH CO CBOMCTBAMU U3YUYCHHBIX;

® CTPYKTYpUPOBATh U3YUYCHHBIA MaTEpHAll U XUMHYECKYI0 HH(POPMAIIHIO, TIOJYYEHHYIO U3 IPYTUX UCTOYHUKOB;

® MOJICIIMPOBATH CTPOEHUE ATOMOB 3JIEMEHTOB -3 EepHO0B, CTPOCHUE TIPOCTHIX MOJICKYIT;

2.BIIeHHOCTHO — OPHEHTAIIMOHHO¥ cepe:
® AHANM3UPOBATh M OIICHWBATH TOCIEACTBUS MJIsi OKpPYKAIOIMIeH cpeapl ObITOBOW M IMPOU3BOJACTBEHHOUW JESTEIHHOCTH
YeJI0BeKa, CBSI3aHHOM C TepepabOTKOM BEIIECTB;
3. B TpynoBoii chepe:
® [IPOBOJUTH XUMHUYECKUI SKCIIEPUMEHT;

4. B cpepe 0e30nmaCHOCTH KU3HEAESITEIbHOCTH:



e OKa3bIBaTh MEPBYIO MOMOIIb IPH OTPABIEHUSAX, OKOraxX M JAPYIHMX TPaBMaX, CBSI3aHHBIX C BEUIECTBAMU U J1a0OPATOPHBIM

000py1I0BaHUEM.



TemaTHyeckoe IIaHUPOBaHKMe Y4eOHOI0 MaTepHaJia

Ne HasBanue riaBbl KomnuectBo | IIpaktnueckue | KoHTposibHBIE
IJIaBbl 4acoB paboThI paboThI
Benenune. O6uias 10 Nel
XapaKTEepUCTUKA
XUMUYECKUX DJIEMEHTOB U
XUMUYECKUX PEaKIUH.
[lepuognueckuit 3aK0H U
Ilepuonnueckas cucrema
XUMUYECKUX DJIEMECHTOB
J.M.MenneneeBa
1. | Meramisl 18 Nel-3 No2
3. | Hemeraminl 29 Ne4-6 Ne3
5. O00011eHNEe 3HAHUHT 110 11 Neq4
XUMHH 32 KypC OCHOBHOM
mkoibl. [logroroska k
'MA.
6. | Peseps 1
Utoro 69 6 4

OcHOBHOE coaepxKaHue Kypca




Beenenne. O0mas xapakrepucTHKa XUMHYECKHX 2JIEMEHTOB U XUMHYecKHuX peakuuil. [lepuoanyeckuii 3aKoH
Ilepuoauyeckas cucrema

xumMudeckux jiemMeHToB JI. U. MengeneeBa (10 u)

XapakTepucTUKa dJIEMEHTa II0 e€ro nonoxkeHuro B Ilepumoamyeckon cucreMe xuMmudeckux diaeMmeHToB JI. M. Menneneesa.
CBolicTBa OKCHJOB, KHUCIOT, OCHOBaHHM M COJIEM B CBE€T€ TEOPHUM DIIEKTPOJIUTHUUYECKOW JUCCOIMALMM M OKHUCICHHS-
BoccTaHOBJNieHUs. [loHsTHE O TEepeXOoaHbIX »dieMeHTaX. AMQPOTepHOCTh. ['€HEeTMYEeCKUM psa  MEePEeXOJAHOTO JJIEMEHTA.
ITepuonnueckuit 3akoH u llepuonnueckass cucrema xumuueckux diemeHTOB JI. . MenneneeBa. Xumuueckass opraHv3anus
KMBOW U HEKUBOU MPUPOJIbl. XUMUUYECKUN COCTaB f/ipa, MAHTUU U 36MHOU KOpbl. XUMHUYECKHUE BJIEMEHTHI B KJIETKAX KUBBIX
opraHu3mMoB. Makpo- u MHKpodJeMeHThl. OO0O00IIeHHEe CBEICHUM O XMMHUYECKUX peakiuax. Krnaccudukamuss XUMHYECKUX
peakuuii 1Mo pa3IuyHbIM MPU3HAKAM: «UYHCJIO M COCTAaB PEArupyroIIMX U OOpa3yrOMIMXCS BEHIECTBY», «TEIUIOBOM 3hdexT»,
«HAIpaBIIEHUE», «U3MEHEHUE CTEeTNeHeHd OKHUCIICHHsS DJJIEMEHTOB, OOpa3yIollMX pearupyrollde BelecTBay, «daszay,
«HCIIOJB30BaHKE KaTanuzatopay. [loHsaTHEe 0 CKOpOCTH XMMHUYECKOU peakiuu. PakTopsl, BIAUSIOIIME HA CKOPOCTh XUMUYECKUX
peakruii. KaranmuzaTopsl 1 katanu3. MHTrHOUTOPBEI. AHTHOKCH/IAHTHI.

JdeMoHCTpaIuu.

Paznmuunsie dopmer Tabmunel J[. Y. MenneneeBa. Moaenn aToMoOB 31eMeHTOB 1—3-To meproioB. Mojienb CTpOeHUS 36MHOTO
mapa (ImornepeyHslil pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW PEaKIMU OT MPUPOAbl PEArUPYIOMINX BEIIECTB. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON pEeaKIMy OT KOHLEHTPALMK PEarupyroniux BEIIeCTB. 3aBUCUMOCTbh CKOPOCTH XUMUYECKON pEaKiuu OT
IJIOMIAIM CONMPUKOCHOBEHUSI PEarvpyrolnX BEIIECTB («KHUISIIIUNA CO0I»). 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peakiuu OT
TEMIIEpaTypbl pEArupyOUIUX BEIIECTB. | OMOTeHHBIN U TeTeporeHHblil katanussl. DepmeHTaTUBHBIN KaTanu3. UHrubupoBanue.

JlabopaTopHbIe ONbITHI.



1. IlomyyeHne ruApoKCcHAA LMHKA M HCCIENOBAHUE €ro CBOWCTB. 2.MopaenupoBanue noctpoeHus l[lepmoamyeckorn cucTeMbl
xumuueckux snementoB JI. . Menaeneesa. 3. 3amelenue xene3oM meau B pactBope cynbdara menu (I1). 4. 3aBucumocthb
CKOPOCTH XUMHYECKON PEAKIIMU OT MPUPOABI PEarnpyrOLIMX BEUIECTB HA IPUMEPE B3AUMOJECHCTBUSA KUCIOT C METAIAMM.

5. 3aBUCUMOCTB CKOPOCTH XMMHYECKON PEAKIIMU OT KOHLIEHTPAIIMU PEArMPYIOIINX BEMIECTB HA IPUMEPE B3aUMOACHCTBHS IUHKA
C COJITHOU KMCJIOTOM Pa3IMYHON KOHILICHTPALIUHU.

6. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMHU OT IUIOIIAJN CONPUKOCHOBEHHMS PEarupyronmx BewecTs. 7. MoaenupoBaHue
KUIALIETO cJIos». 8. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKON pEaKuU OT TEMIIEpAaTyphbl PEArupyrollnX BEUIECTB HA IPHUMEPE
B3aumoeicTBus okcuga Mmeau (II) ¢ pactBopom cepHOM KHCIOTBHI pazIuyHOM Temiepatypbl. 9. PaznoxkeHue nepokcuia
BOJIOpOJia ¢ nomotbio okcuaa Maprania (IV) u kartanassl. 10. OOHapykeHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11.
NurubupoBanue B3auMOICHUCTBUS KUCIOT C METAJIIAMHU YPOTPOTTHOM.

IIpeameTHBIE pe3yibTATHI 00y4YeHUS

Yyamuics q10JKeH ymems:

UCIIOJb30BaTh IPU XapaKTEPUCTUKE MPEBPALLCHUN BELIECTB IIOHATHUSA: «XUMHUYECKas DPEaKUUs», «PEaKkLuu COCIAUHEHUS,
«PEAKIMH PA3NIOKECHUS», «PEaKIUU OOMEHa», «pEeaKIMH 3aMEIICHUs», «PEaKIuu HEUTpaIu3alum», <«IK30TEPMHUUYECCKUE
peakuumn», <OHIOTEPMUUYECKHE  pEAKIHH», «OO0paTHUMble peakluu», «HEOOpaTUMbIE  PEaKIUu», «OKUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIE PEAKLUN», «TOMOIEHHBIE PEAKLMW», «TETEPOrCHHBIE pPEAKIUN», «KATAIMTHYECKHE PpEaKLun»,
«HEKATaJIUTHUYECKHUE PEAKIUI», «TEIUIOBOI 3PPEKT XUMUUECKON PeaKun», «CKOPOCTh XMMHUYECKOM peakliuny, «KaTalu3aTopy;
XapaKkTepu30BaTh XUMHUYECKHE 3JIeMEHTbl |—3-ro MepHoJoB MO HUX NoJoKeHUio B llepumommyeckoil cucteMe XMUMHYECKUX
anemeHToB [[. 1. MeHneneeBa: XUMUYECKAN 3HAK, NOPSAKOBBIA HOMED, MEPUOM, TPYyIIA, MOArPYIa, OTHOCUTEIbHAS aTOMHAas

Macca, CTpOCHHE aToMa (3apsija sApa, YUCIO MPOTOHOB W HEUTPOHOB B SApE, OOIIEE HYHUCIO DIICKTPOHOB, pacmpe/eicHHUe



AJIEKTPOHOB MO JIEKTPOHHBIM CIIOSIM, TTPOCTOE BEIIECTBO, (DOpMyIia, Ha3BaHKWE U THUIT BBICIIETO OKCHJIA U TUAPOKCHUIA, JIETYYEeTro
BOJIOPOJTHOTO COEMHEHUSI ([ HEMETAJLIIOB));

XapaKTepu30BaTh OOIME XUMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB M THUAPOKCUIOB; MPUBOAUTH MPUMEPHI PEAKIIUM,
MOATBEPKAAIONIUX XUMUYECKHE CBOMCTBA aM()OTEPHBIX OKCUIOB U TUIPOKCUJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIUH MO YUCIY M COCTaBY MCXOJHBIX BEIIECTB U MPOJIYKTOB PEAKIIMU; TEIIIOBOMY
3¢ deKkTy; HampaBICHUIO MPOTEKAHUS PEaKIUU; H3MCHEHHUIO CTETNCHEH OKMCIICHHS JJIEMEHTOB; arperaTHOMy COCTOSHHIO
MCXOJIHBIX BEIECTB; YUaCTUIO KaTaJIu3aTopa;

OOBSICHSITh Y MIPUBOJUTH MPUMEPHI BIUSAHUS HEKOTOPBIX (DAKTOPOB (MpUpOAa pearupyromux BelecTB, KOHIIEHTPAIlUs BEIIECTB,
JaBJieHUe, TeMIepaTypa, KaTaJu3aTop, MOBEPXHOCTh CONPUKOCHOBEHHUS PEArHPYIONMIUX BEIIECTB) Ha CKOPOCTh XUMHUYECKHX
pEeaKLHnii;

HAOJII0JIaTh U ONMCHIBATh YPABHEHUS PEAKIIUN MEXK/Ty BEIIECTBAMHU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) S3bIKA U
sI3bIKa XUMUU;

IIPOBOJIUTH OIBITHI, MOATBEPKIAIONINE XUMHUCCKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB U THAPOKCHUIOB; 3aBUCHMOCTh CKOPOCTHU
XUMUYECKOW pEeakIuu OT Pa3auyHbIX (AKTOpPOB (NMPpHUpOJA pPEarupyrolIux BEIISCTB, KOHIIGHTpAIUs BEIIECTB, JIaBJICHHE,

TEMIIEpaTypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHUS PEAarupyIOIUX BEIIECTB).

MeTtanpeaMeTHble pe3yabTaThl 00y4eHUsA

Yyamuics 10JKeH ymems:

OmnpeAesaTh IeJb y4eOHOM IeSITEIBHOCTH C TMOMOIIBI0 YUYHMTEIS M CaMOCTOSITeIbHO, MCKaTh CPEACTBA €€ OCYIIECTBICHUS,
paboTas Mo IUTaHy, CBEPSATHh CBOH JICHCTBHS C IEIbI0O WM NMPU HEOOXOAUMOCTH HMCIPABIATH OMMOKH C IMOMOIIBIO YUHUTEIS U

CaMOCTOATCIBbHO,



COCTaBJISITh AHHOTAIIMIO TEKCTA;
CO3/1aBaTh MOJEIHM C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa W MPEJICTABICHUEM HX B MPOCTPAHCTBEHHO-
rpaduyecKoi Ui 3HAKOBO-CUMBOJIMYECKOU popMme;

OMpeNeNATh BUABI KacCU(DUKAINK (€CTECTBEHHYIO U UICKYCCTBEHHYIO);

OCYIIECTBIIAThH MPSIMOE JAEAYKTUBHOE JI0KA3aTEIbCTBO.

Tema 1. Metasuibl (14 1)

[Tomoxenne wMeramnoB B Ilepuonnueckor cucreme xumudeckux odnemeHToB [l WM. MenneneeBa. Meramnmnueckas
KpUCTAJUTMYECKAsl pPeIIeTKa U MeTaJulnueckass xumudeckas cBsizb. OOmue ¢usndeckue cBoiicTBa MeTaioB. CIruiaBel, HX
CBOMCTBAa W 3HadeHHWE. XHUMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBHTENCH, a TakXKe B CBET€ HX TOJOXEHUS B
ANEKTPOXUMHUYECKOM PsIy HANpPsDKeHUM MeTaioB. Koppo3ust MeTaiioB 1 crocoObl 00prObI ¢ HeWl. MeTabl B ipupoae. Oomue
CIOCOOBI UX TOTYYEHHUS.

OO0masi xapakTepUCTHKA IIEJOYHBIX MeTALIOB. MeTaiel B nipupoje. O6mue crnocodsl ux nonydeHus. CTpoeHue aToMoB.
[I{emouHble MeTaIbl — MPOCTHIE BelllecTBa. BakHelne COeNMHEHUS IIETOYHBIX METAJJIOB — OKCHJIbI, TUIPOKCUJIBI U COJIU
(xmopuabl, KapOOHATHI, CyNb(}ATHI, HUTPATHI), KX CBOMCTBA M MPUMEHEHHE B HAPOJAHOM Xo3siiicTBe. Kanuiinbie ynoOpeHusi.
O61mas xapakTepucTHKA 3JIeMEeHTOB IJIaBHOM noarpynnsl I1 rpynnel.

Crpoenue aromoB. lllenouyHo3eMenbHBIE METaNIbl — MPOCTHIE BellecTBAa. BaxkHeillllne COeIMHEHUS IIETOYHO3EMETbHBIX
METaJJIOB — OKCHUIBI, TUIPOKCUIBI M CONU (XJIOPU/IbI, KapOOHATHI, HUTPATHI, CyIb(aThl, GocdaThl), UX CBONCTBA U MPUMECHEHHE
B HAPOJITHOM XO35IMCTBE.

AJIIOMUHM .

Ctpoenne atomMa, pu3ndecKkrne U XUMHUIECKHE CBOMCTBA MPOCTOro BerecTBa. CoeIMHEHUS aTlOMUHUAS — OKCHJI U TUAPOKCHUI, UX

ampoTepHbIi Xapaktep. Baxkneiimue conu amomununs. [I[pumenenne anroMUHUS U €T0 COSAMHEHUIA.



Keaeso.

Crpoenue aToma, QU3HYECKME U XUMUIECKHE CBOMCTBA POCTOTO BelecTBa. I eneTnueckue pansl Fe™? u Fe*3,

Baxwueiimue conu xene3a. 3HaYEHUE JKeJIe3a U €ro COSIMHEHUM ISl TPUPOIbl U HAPOJIHOTO XO35MCTBA.

JlemoHcTpanum.

OO6pa3ipl METOYHBIX U MIET0YHO3EMENbHBIX MeTaJlIoB. OOpasiisl CrijiaBoB. B3anumoaeicTBue HATpUs, TUTUS U KaJIbIUS C BOJOM.
B3aumopelictBue HaTpusi U MarHus C KHCIOpoAoM. B3aumopeilcTBue MeTajuioB ¢ HeMmeTauiaMu. [lojlydyeHue TruapoKCuoB
xenesa (IT) u (I11).

JlaGopaTopHble ONbITHI.

12. B3zaumojeiicTBHE pacTBOPOB KHUCIOT MU cojiek ¢ Metaimiamu. 13. O3HakomiieHuEe ¢ pyaamu kene3a. 14. OxpamuBaHue
IJJAMEHU COJISIMM IIEJIOYHBIX MeTasuioB. 15. BiaummopneiicTBue kanbiiua ¢ Bogoul. 16.IlomydeHue ruapokcuaa Kaablus U
UCCJIEIOBAaHUE €T0 CBOMCTB.

17. Tlonydyenue ruipoKCcCuia aJIlOMUHUSA U UCCIIEAOBAHME €ro CBOMCTB. 18. B3anmoneiicTBue kene3a C COJMSHOW KUCIOTOU. 19.
[Tonyuyenue runpokcunos xkene3a (II) u (II1) u u3yuenre ux CBOMCTB.

IIpeameTHbIE pe3yabTATHI 00y4eHUsI

Yyamuics n10JKeH ymems:

WCIOJIB30BATh IIPU XapPaKTEPUCTHUKE METALUIOB M MX COCAUHECHUN IMOHATUSA: «METAJUIb», «PAJ AKTHBHOCTH METAJLIOBY,
«ILIEJIOYHBIE METAJUIbI», «IIEJIOYHO3EMEIbHBIE METAJUIb», MCIOJIb30BaTh HX IMPU XaPaKTEPUCTUKE METAJUIOB; J1aBaTh
XapaKTEPUCTUKY XUMUUECKUX BJIEMEHTOB-METAJUIOB (ILETOYHBIX METAJIOB, MArHus, Kalblus, AJTOMHHUS, JKelie3a) MO0 UX
nojoxenuto B [lepronnyeckoit cucreme xumuueckux syeMeHToB [[. 1. MenzaeneeBa (XMMHUUYECKUM 3HAK, TOPSIKOBBIM HOMED,

Mepuo, IpyIna, MOArpymIna, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOEHUE aToma (3apsij siApa, YUCIO MPOTOHOB M HEUTPOHOB B



saipe, o0IIee YUCIIO AIEKTPOHOB, PaCIPeACICHUE FJIEKTPOHOB MO JIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO, PopMyJsia, HA3BaHUE
Y TUII BBICIIETO OKCHUJA U TUAPOKCHUIA);

Ha3bIBaTh COCAUHEHUSI METANIOB U COCTABJIATH UX ()OPMYJIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, O0IIHEe (PU3NUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIECTB-METaJIJIOB,;

OOBSICHAITh 3aBUCUMOCTh CBOMCTB (MJIM MPECKa3bIBaTh CBOMCTBA) XMMUYECKUX JIEMEHTOB-METALIOB (Pagnyc, METAILTHYECKUE
CBOMCTBa 2JIEMEHTOB, OKHUCJIUTEILHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMM COCIUHEHUH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJIOB W TUJPOKCHUJIOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA) OT TIOJIOKEHUS B
[Tepuonuueckoii cucreMe XuMH4eCcKkux 3jiemeHToB JI. . MeHnneneena;

OMHCHIBATh OOINME XMMHYECKHE CBOWCTBA METAJJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HWJIM POJHOTO) SI3bIKa U SI3bIKA
XUMUU,

COCTaBJISITh MOJIEKYJISIDHBIE YPaBHEHHS PEAKLINNA, XAPAKTEPU3YIOMIMX XUMUYECKUE CBOMCTBA METAJIOB M HX COEAUHEHUMH, a
TaK)K€ JIEKTPOHHBIE YPAaBHEHUS MTPOLIECCOB OKHUCIICHUS-BOCCTAHOBIICHHUS;

YPaBHEHHUS DSJIEKTPOJUTUYECKON AUCCOLMALMN; MOJIEKYJIApHBIE, TOJHBbIE M COKPAUICHHBIE WOHHBIE YpPAaBHEHUS pEaKUUld C
Y4aCTHEM BJIEKTPOJIUTOB;

yCTaHABIIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY CTPOCHHUEM aTOMa, XUMHUUYECKON CBSI3bI0, TUIIOM KPHUCTAJUIMYECKON
PEIIETKH METAIIOB U UX COCAMHEHHM, NX 00MUMH (PU3NIECKUMU U XUMHUYECKUMU CBONCTBAMU;

ONMUCHIBATh XUMHUUYECKHUE CBOMCTBA IIEIOYHBIX U IIEJI0YHO3EMENBHBIX METAUIOB, a TAK)KE aJTIOMUHUS U Kejle3a U UX COeAUHEHUN
C IOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJIHATh, HAOJIOAATh M OMUCHIBATH XUMHUYECKHI SKCIEPUMEHT MO PACMO3HABAHHUIO BAKHEHIIMX KATUOHOB METAJIOB,

THUJIPOKCH/I-UOHOB;



JKCIIEPUMEHTAIIBHO MCCJIEA0BATh CBOMCTBA METAUIOB M HMX COCIAUHEHUH, pPELIaTh JSKCIEPUMEHTAJIbHBIE 3aJa4yd II0 TEME
«MeTtannaby;

OMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOT'0 WIJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTh PACUYEThl MO XUMHYECKUM (OpMysaM U ypaBHEHHUSM peaKIui, MPOTEKAIOUMX C y4acTHEM METaNIOB U HX

COETMHEHUN.

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yuamuncs A0JKeH ymems:

paboTaTh MO COCTABJICHHOMY IUIAHY, UCIIOJIB3Ysl HAPSIAy C OCHOBHBIMHU M JOTIOJHHUTEJIBHBIC CPEACTBA (CIIPABOYHYIO JIUTEPATYPY,
cnoxubie npubopsl, cpeactsa MKT); ¢ moMomplo yuurtens oTOuUpaTh I pelieHus Y4eOHBIX 3a7ad HE0OXOJMMBIE CIOBapH,
SHUUKIIONEINH, CIPABOYHHUKH, SJIEKTPOHHBIE TUCKHU;

COIOCTAaBJIATh U OTOMpaATh MH(MOPMAIUIO, MOTYYEHHYIO M3 Pa3IMYHBIX UCTOUYHUKOB (CIOBApH, DHIMKIOINEINU, CIIPABOUYHUKH,
AIEKTPOHHBIE TUCKHU, CETh VIHTEPHET);

NpEeICTaBIATh HH(OpPMAIUIO B BUIE TAOIHI], CXEM, OTIOPHOTO KOHCTIEKTa, B TOM uuncie ¢ npumeHenuem cpeacts UKT;
o(QOpPMJISITh CBOM MBICIIM B YCTHOW M MHUCHbMEHHOW PEUM C YYETOM CBOMX YUEOHBIX W JKM3HEHHBIX PEUYEBBIX CUTYallHil, B TOM
yucie ¢ npumenenueM cpeacts UKT;

COCTaBJISITh PELIEH3UIO HAa TEKCT;

OCYILIECTBIATH JOKA3aTEIbCTBO OT IIPOTUBHOTO.

Tema 2. Ilpaktukym 1. CBoiicTBa MeTa1JI0B U MX coeaunennii (2 1)l

1. OcyiecTBieHHE LEMOYKKM XUMUUYECKUX mnpeBpamieHuil. 2. [loayueHne u CBOICTBA coelWHEHW MeTauioB. 3. Pelenue

OKCIICPHMMCHTAJIIbHBIX 3a4da4 Ha PaClIO3HABAHUC U ITOJTYYCHHC COCI[HHCHHFI MCTAJIJIIOB.



IIpeameTHbIe pe3yabTaThl 00yUeHUsI

Yuamuncs A0JKeH ymemy:

oOpamatbest ¢ J1abopaTOpHbIM O0OpPYIOBaHUEM U HarpeBaTelbHBIMU NMPUOOpPAMU B COOTBETCTBUHU C MpaBUIaMU
0e301acHOCTH;

HaAOJIFOIaTh 32 CBOMCTBAMHU METAJNIOB U UX COSTUHEHUHN U ABJICHUSMU, TPOUCXOIAIINMHA C HUMU;

OMHUCHIBATh XUMUUECKUHN IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOT'O WJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;
JienaTh BBIBOIBI IO pe3yJIbTaTaM MPOBEICHHOTO AKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJabTATHI 00y4YeHNsI

Yyamucs 10JKeH ymems:

OTIPEeNIeIIATh, UCXOS U3 YUeOHOU 3a/1aur, HEOOXOUMOCTh UCTIOb30BAHUS HAOIIOACHUS UJIU DKCIIEPUMEHTA.

Tema 3. Hemeranabl (25 4)

O6n1a;1 XapaKTCPpUCTUKA HCMCTAJUIOB: IIOJIOKCHUC B Hepnonnqecmﬁ CUCTCMC XHMMHYCCKHX JJICMCHTOB

TEXHUKHU

o W

MenpeneeBa,0cO0EHHOCTH CTPOCHHSI aTOMOB, 3JIEKTpoOTpUIaTeNbHOCTh (D0) KakMmepa «HEeMeTauIM4HOCTH», psian 0.

Kpucrainuueckoe CTpoeHHME HEMETANIOB — TMPOCTBIX BemlecTB. Asuorponus. Duznueckue CBOWCTBA HEMETAJIOB.

OTHOCHUTENHLHOCTD ITOHATHI «METAJI» U «HEMETaJlD».

Boaopoa.llonoxxenue Bogopoaa B Ilepuonnueckoi cucteme xumudeckux snemeHtoB J[. M. MenaeneeBa. CtpoeHue atoma u

MOJICKYJIBL. du3NUECKUE U XMMHUUYECKHE CBOMCTBA BOAOpOJa, €ro IIOJYYCHHUC U IIPUMCHCHHC.

1 [Ipu 1ByxyacoBOM IJIAHMPOBAHUU MPOBOAUTCS TOJIBKO MpakTHUeckas padoTta 3

Bonaa.



Crtpoenue moiekyinbl. Bonoponnas xumuueckas cBa3b. Ousnyeckue cBOWCTBa BOJIbI. AHOMAIUKU CBOMCTB BOMBL. [ MApOPUILHBIC
u tuapodoOHbIe BemiecTBa. XHUMHYECKHE CBOWMCTBa BOAbL. KpyroBopoT Boabl B mpupojne. BomoouucTtka. Asparusi BOIBI.
britoBbie DuibTpbl. MuHepaabHbIe BOBL. JUCTUIITMpOBaHHAS BO/IA, €€ TIOJyYCHUE U IPUMEHEHHE.

O01mas xXapakTepucTHKa rajoreHos.

Crpoenue atroMoB. [IpocTeie BelecTBa 1 OCHOBHBIE COCTUHEHUS TAJIOTEHOB, UX CBOMCTBA.

Kparkue cBenenus o xjaope, 6pome, ¢prope u iione. [IlpumeHeHne rajoreHoB U UX COSAUHEHUN B HAPOTHOM XO3SMUCTRBE.

Cepa.

Crpoenue aroma, ajjoTpONuUs, CBOMCTBa M IpuMeHeHue pomOuueckoir cepbl. Oxcuawsl cepbl (IV) u (VI), ux nomydenwue,
cBoicTBa U mpuMeHeHue. CepHasi KUCJIOTa U €€ COJIM, UX MPUMEHEHNE B HAPOHOM X03siicTBE. [IpOnU3BOACTBO CEPHOM KHUCIOTHI.
A3or.

CrpoeHue aroMa U MOJIEKYJbI, CBOMCTBA MIPOCTOr0 BellecTBa. AMMHUAK, CTPOCHHE, CBOICTBA, MOTyYeHUE U npuMmeHeHue. Comnu
aMMOHUSI, MX cBolicTBa U ipuMenenue. Okcuast azota (I1I) u (IV).

A3OTHas KUCJIOTa, €€ CBOWMCTBa W NMpuMeHeHue. HutpaTbl U HUTPUTHI, MpoOJIeMa HUX COJEPKAHUS B CEIbCKOXO3IMCTBEHHOM
IPOAYKIIUU. A30THBIE YAOOPEHHUS.

dDocdop.

Crtpoenne aToma, ajIOTpONUs, CBOWCTBA Oenoro u kpacHoro docdopa, ux npuMmeHeHne. OCHOBHBIC COCIUHEHHUS: OKCHJ
docdopa (V) u oprodochopnas kucnora, pocharer. DochopHbie ynoopeHusI.

Yraepona.

Crpoenue artoma, aIOoTpomus, cBoiicTBa Moaudukanui, npumeHenue. Oxkcuawl yraepoga (II) u (IV), ux cpoiictBa u
npuMeHnenne. KapOoHaThl: KalblUT, COJa, OTAIll, UX 3HAYEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemuuii.



Crpoenue aroma, KpPUCTAIUIMYECKHM KpeMHUM, ero cBoiictBa u mnpumeHenue. Oxcua kpemuus (IV), ero mnpuponHbie
pa3HOBUAHOCTH. CuHiuKaThl. 3HAYEHUWE COEOUHEHHM KPEMHHUS B JKMBOM M HEXHMBOM npupone. IlonsaTtne o cunmkatHoOu
MIPOMBIIILJIEHHOCTH.

JdeMoHCcTpanuu.

OO0pa3ipl raJoreHoB — NPOCTHIX BEIIECTB. B3aumoneiicTBie rajloreHOB C HaTPUEM, C allOMUHUEM. BriTecHeHne xjaopom Gpoma
WIM WOJa M3 PAacTBOPOB UX cojied. BzaumojelcTBue cepbl ¢ MeTaljlaMd, BOJAOPOJIOM M KuciopojaoMm. BzaumopeiicTBue
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Meapto. [lornoiienue yriieM pacTBOPEHHBIX BELIECTB WM Tra3oB. BoccTaHoBiieHHe
Meau u3 ee okcuaa yriem. OOpasibl NPUPOJHBIX COEIUHEHUN Xiopa, cepbl, (ocdopa, yriepoma, xkpemuus. OO6pasibl
BaXXHEHIIMX ISl HAPOAHOTO X034iCcTBa CyIh(haToB, HUTPATOB, KApOOHATOB, (hochaToB. OOpa3Ibl CTEKIA, KEPAMUKH, [IEMEHTA.
JlaGopaTopHbIe ONbITHI.

20. Ilonyuenue wu pacno3HaBaHue Bojoponaa. 21. HccienoBaHne NOBEPXHOCTHOIO HATSDKEHUsT BOAbl. 22.PacTBopeHue
NepMaHranara Kajaus Wil MEeIHOro kymopoca B Boje. 23. ['maparanus o6e3BoxkeHHoro cynbdara meau (II). 24. Usrorosnenue
TUIICOBOTO OTIEYaTKA.

25. O3HakoMIIeHHE C KOJUIEKIMEH OBITOBBIX GUIbTPOB. 26. O3HaKOMIIEHHE C COCTAaBOM MHUHEpaibHOU Bojbl. 27. KauecTBeHHas
peakuusi Ha rajgoreHua-uoHbl. 28. IlonydeHue U pacmo3HaBaHue Kuciaopoja. 29. ['opeHue cepbl Ha BO3JyXE U B KHCIOPOJE.
30.CgoiicTBa pa3baBieHHOU cepHOU KucioThl. 31. M3ydenme cBoiicTB ammmaka. 32. PacmosnaBanume coieii ammonwus. 33.
CaoiicTBa pa30aBiIeHHON a30THOM KUCHOTHL. 34. BzauMoaeicTBHEe KOHIEHTPUPOBAHHOW a30THOM KUCIOTHI ¢ Meblo. 35. ['opeHue
docdopa Ha Bozmyxe u B kucnopoze. 36. PacnosnaBanue docdaros. 37. I'openne yras B kucinopose. 38. [lomydenue yronpHOU
KHCJIOTHI ¥ M3ydeHue ee cBoucTB. 39. [lTepexom kapOOHATOB B THAPOKAPOOHATEHI.

40. Paznoxxenue ruapokapOonarta Hatpus. 41. [lonyueHre KpeMHEBOM KHUCJIOTHI U U3yUYEHHE €€ CBOMCTB.



IIpeameTHbIe pe3yabTAaThI 00yUeHUSs

Yuamuncs 10JKeH ymemy:

WCMOJIb30BATh MPU XAPAKTEPUCTHUKE METAIOB U HMX COCAUMHEHHN TOHATHUS: «HEMETAIUIbI», «TaJOT€HBI», «AJIOTPOIHBIE
BUJIOU3MEHEHHUS», <OKECTKOCTh BOJBD», «BPEMEHHAs KECTKOCTh BOJbI», «IOCTOSHHAs KECTKOCTh BOJABDY, «00IIas >KECTKOCTh
BO/JIBI»;

JaBaTh XapaKTEPUCTUKY XUMHUUYECKUX D3JIEMEHTOB-HEMETAJUIOB (BOJOpPOJa, TajJOreHOB, KHUCJIOpOAa, cephl, a3oTa, docdopa,
yriaepojia, KpeMHUs) 1Mo ux nosioxkenuto B [lepuonuueckoit cucteme xumuueckux emeHToB JI. M. MenaeneeBa (Xumudeckuit
3HaK, MOPSJIKOBBIM HOMED, MEPUOJ, TPyIIa, MOJArPyINa, OTHOCUTENIbHAS aTOMHasi Macca, CTPOCHHE aTtoMma (3apsij sapa, YUCIo
IPOTOHOB M HEUTPOHOB B sAJIpe, OOIIEE YUCIIO DJICKTPOHOB, PACHPEACIICHHE AJICKTPOHOB IO AJEKTPOHHBIM CJIOSM), TIPOCTOE
BeIEeCTBO, (opMyJsia, Ha3BaHWE W THUI BBICIIETO OKCHIA M THAPOKCHIA, (GopMyla M XapakTep JIETY4ero BOIOPOIHOTO
COCTMHEHUSA);

Ha3bIBaTh COCMHEHHS] HEMETAIIJIOB M COCTABIISATh UX (DOPMYJIBI [0 HA3BAHUIO;

XapaKTepu30BaTh CTPOEHHE, O0IIMe PU3NIECKHEe U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB;

OOBSICHATh 3aBUCHUMOCTb CBOWCTB (WJIM TpPEACKa3blBaTh CBOWCTBA) XUMHUYECKUX JJIEMEHTOB-HEMETAUIOB  (paauyc,
HEMETAUNIMYECKUE CBONCTBA DJIEMEHTOB, OKHCIHMTEIbHO-BOCCTAHOBUTEIIHLHBIE CBOWCTBA 3JEMEHTOB) M 0OOpa3yeMbIX HUMU
COeIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHAOB M THUIAPOKCUIOB, JETYYUX BOJOPOAHBIX COEAUHEHUI,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBA) OT moJjiokeHUus B llepuonnueckoil cucrtemMe xumuueckux sinemeHToB JI. .
Menpeneena;

OMUCHIBaTh OOIIME XMMHYECKHE CBOMCTBA HEMETAIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOrO WJIM POJHOIO) SI3bIKA WM SI3bIKA

XHUMHUU;



COCTaBIIATh MOJICKYJIIPHBIC YPAaBHCHUS PEAKIHi, XapaKTEPHU3YIOMINX XMMHYECKHE CBOWCTBA HEMETA/UIOB UM WX COCIWHEHUH, a
TaK>Ke AJICKTPOHHBIC YPABHEHHUSI TIPOIIECCOB OKUCIICHUSI-BOCCTAaHOBIICHHSI;

YPaBHECHHS DJICKTPOJMTHYECKOW TUCCOIMAIIMN; MOJICKYJIAPHBIC, IOJHBIC W COKpAICHHbIC HMOHHBIC YPaBHEHUS PEaKIUd C
y4acTHUEM DJICKTPOJIUTOB,;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEKIY CTPOCHHEM aToMa, XUMHUYECKOH CBS3bI0, THUIIOM KPUCTALTUYCCKON
PEIICTKH HEMETAIIOB ¥ UX COCAMHCHHH, MX 00IUMHU (PU3UIECKUMU U XUMHYCCKUMH CBOMCTBAMU;

OIKMCHIBATh XMMHUYECKHE CBOMCTBA BOJOpOJA, TAJIOTEHOB, KHCIOpOa, Cepbl, a3oTa, ¢pocdopa, rpadura, anmasa, KpeMHHUS U UX
COCIMHECHUH C TTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJIHOTO) SI3bIKA U SI3bIKA XUMHH,

OIMCHIBATDH CITOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI M BBINIOJHATH COOTBETCTBYIOIINI UM XUMHUUYECKHI SKCTICPUMECHT;

BBITIOJTHATH, HAOIIOaTh U ONMUCHIBATH XMMUYCCKUN SKCIICPUMEHT 10 PaCllO3HABaHWIO MOHOB BOJOpPOJAa M aMMOHUS, CyJbdar-,
KapOoHaT-, CHIIMKaT-, hocdart-, Xaopu-, OpoMuI-, HOAUI-HOHOB;

AKCIIEPUMEHTAILHO HCCIICIOBATh CBOMCTBA METAUIOB M WX COCAMHCHHM, peIIaTh SKCICPHUMCHTAIBHBIC 3a7adyd 10 TEME
«HemeTtamnei»;

OIKMCHIBATh XUMUYCCKUN IKCIIEPUMEHT C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJIHOTO) SI3bIKA M SI3bIKA XUMHH,

IPOBOJAUTH PacyeThl MO XHUMHUYCCKUM (QopMysiaM W YpaBHEHHUSAM pPEaKIUi, MPOTCKAIOMIMX C Y4aCTHEM HEMETaUIOB U HX
COCTMHCHUM.

MeTanpeaMeTHbIe pe3yJbTAThI 00y4eHUsI

Yyamuics 10JKeH ymems:

OpraHHU30BBIBATh YUCOHOE B3aMMOJICHCTBHE B TpyHIe (pacpeaessITh PO, JOTOBAPUBATHCS IPYT C APYTOM H T. II.);

peABUCTh (MMPOTHO3UPOBATH) TOCIIECICTBUS KOJJISKTHBHBIX PEIICHUIA;

IIOHUMATb IPUYHUHBI CBOCTO HEYCIICXAa U HAXOANUTDH CITOCOOBI BbIXOJa U3 ATOM CUTyalluH,



B JIMAJIOT€ C YUYUTEJIEM YYUTHCSI BbIpaOaThIBaTh KPUTEPHUHM OLICHKH M OMPENENATh CTENEHb YCIEIIHOCTH BBIMOJHEHUS] CBOEH
paboThl U pabOTHI BCEX, UCXOSI U3 UMEIOIIMXCA KPUTEPUEB, COBEPIIEHCTBOBATh KPUTEPUU OLICHKU U TOJIb30BATHCS UMU B XOJI€
OIICHKU U CAMOOILICHKU;

OTCTanBaTh CBOIO TOUKY 3PEHUSI, ApTyMEHTUPYS €€;

MOATBEPKAaTh apTYMEHTHI (paKkTamu;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHUIO;

CIIyIIaTh IPYTUX, MBITATHCSA MPUHUMATH APYTYIO0 TOUKY 3pEHHUsI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATH pedepaT Mo onpeieaeHHol Gopme;

OCYIIECTBIISITh KOCBEHHOE Pa3/IelIuTEIbHOE 10KA3aTENbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeuHennii HeMeTa/L10B (3 4)!

1. Pemenue skcrnepuMeHTanmbHBIX 3anad mo teme «lloarpymma ramoreHoBy. 2. PemieHue sKCIEpUMEHTANBHBIX 3ajad TI0
teme«llonrpynmna kucinopoga». 3. Pemienune »skcnepuMeHTanbHbIX 3afad 1o Teme «lloarpymma aszota». 4. Pemenue

OKCIICPUMCHTAJIIBHBIX 3a1a4 110 TCMC «Hozxrpynna yriaepoaa. 5. HOJIy‘{GHI/IG, C06I/IpaHI/I€ " PaCIIO3HABAHUC I'a30B.

IIpeaMeTHBIE pe3yabTATHI 00y4eHUSs

Yyamuiicss 10JI2KeH ymems.

oOpamarbcsi ¢ 7a00paTOPHBIM OOOPYJIOBAHMEM M HArpeBaTebHBIMU TPHOOpPaMH B COOTBETCTBUU C TPABWIAMH TEXHUKH
0e301acHOCTH;

HaOJIFOIaTh 32 CBOMCTBAMHU HEMETAIIOB U UX COSAMHEHUH U SBJICHUSMU, TPOUCXOIAIINMHA C HUMU;

OMUCHIBATh XUMUUYECKUN FIKCIEPUMEHT C MOMONIBI0 €CTECTBEHHOIO (PYCCKOTO WJIA POJHOTO) SI3bIKA U SI3bIKA XUMUU;

ACJaTb BbIBOJBLI IIO PE3yJIbTaTaM IIPOBCACHHOI'O OKCIICPUMCHTA.



MeTtanpeaMeTHbIe pe3yabTaThl 00y4eHUs
Yyamuiics 10J2KeH ymems.

OTpEeNIeIATh, UCXOS U3 YUeOHOU 3a/1aur, HEOOXOJUMOCTb UCTIOIb30BaHUS HAOIIOICHUS WIH SKCIIEPUMEHTA.

1 Tlpu AByX4yacOBOM IJIAaHUPOBAHUU IPOBOJSATCS TOJIBKO MpaKTU4YecKue padboTel 1,2 u 5.

Tema 5. O0001IeHHe 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM 1IK0JbI. [logroroska

K rocyaapcreeHnoii urorosoii arrecranuu (F'MA) (10 4)

[lepuonnueckuit 3axkoH u llepuognueckas cucrema xumuueckux diaemeHToB . . MenaeneeBa. PU3UUECKUH CMBICI
NOPSIAKOBOTO HOMEpPA 3JIEMEHTa, HOMEPOB IMepuoAa M Tpynmbl. 3aKOHOMEPHOCTH H3MEHEHUs CBOMCTB JJIIEMEHTOB M HX
COEIMHEHUH B MEPUOJAX U TPYNIIaX B CBETE NPEACTABICHUN O CTPOCHUU aTOMOB AJIEMEHTOB.

3HaueHUE MEPUOANYECKOrO 3aKOHA. BHUIIBI XUMHUECKUX CBSI3€M M THUIIBlI KPUCTANIMYECKUX PEUIETOK. B3auMOCBS3b CTPOCHUS U
cBOiCcTB BemiecTB. Kiaccudukanusa XUMUYECKHUX peakluid MO pa3IuyHbIM IpHU3HaKaM (YUCIO M COCTaB PEarupyroiux H
00pa3yIouXxcs BEIIECTB; HATMYNE

rpaHdnibl pazgena ¢as; TemioBo 3(PdeKxT; H3MEHEHUE CTENeHeH OKUCICHUS aTOMOB; HCIOJb30BaHHE KaTalu3aropa;
HarpaBieHne MpotekaHus). CKOpOCTh XMMHUYECKMX peakiuii u (akTtopsl, Bimsionme Ha Hee. OOpaTUMOCTh XMMHUYECKUX
peaKkiuil U CrocoObl CMEIIEHUSI XUMUYECKOTO PABHOBECHS.

[IpocThie u cioxHble BemecTBa. MeTamibl 1 HeMeTauibl. ['eHeTnyeckue psbl MeTajlla, HEMeTala U NEPEXOJHOT0 METaia.
Oxkcunbii THAPOKCUIBI (OCHOBAHUS, KHUCJIOTHI, aM(OTEpHBIE THUAPOKCHIBI), coimu. WX cocraB, kimaccupukamuss u oOmme

XHUMHYECKHE CBOMCTBA B CBETE TCOPHUH SHCKTPOHHTHHGCKOﬁ AUucconuranmnm.



JIMYHOCTHBIE pe3yabTAaThl 00yYeHU s

Yyamuucs H0JIKeH:

3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHS, CBA3aHHBIE C Pa3BUTUEM XMMHUU M OOIIECTBA; TOCTUXKEHUS B 00JIaCTU
XUMUU U KYJIbTYpHbIC TPaaullUM (B YaCTHOCTH, HAy4YHBbIC TPaJUIMH) CBOCH CTpaHBI; OOIIEMHUPOBBIC OCTUXKEHUSI B 00JACTU
XUMUU;, OCHOBHBIC MPHUHIUIIBI U MPaBWIa OTHOILICHUSI K MPUPOJIE; OCHOBHI 3I0POBOTO 00pa3a >KM3HU U 37I0POBhECOEPETAIONTNX
TEXHOJIOTHM;

IpaBujla TOBEJICHUA B UYPE3BbIYAWHBIX CUTYalUAX, CBA3AHHBIX C BO3JCHCTBUEM pA3JIMYHBIX BEIIECTB; OCHOBHBIE IpaBa M
00sI3aHHOCTH TpaxJaaHWHA (B TOM 4YHCJE Y4aIllerocs), CBsI3aHHBIC C JIMYHOCTHBIM, MPOGECCHOHAIBHBIM U >KU3HEHHBIM
CaMOONIPEICIICHUEM;

COIMATBHYI0 3HAYMMOCTh U COJIepKaHue Mpodeccuid, CBSI3aHHBIX C XUMUEH;

UCRBIMBbIBAMb. YYBCTBO TOPJAOCTH 32 POCCUMCKYK) XMMHUYECKYI0 HAyKy M YBaXXCHHE K HCTOPUU €€ PA3BUTHUSA; YBAKEHHUE U
MPUHATHE JTOCTIKEHUN XUMHUHM B MUPE; JIOOOBBL K MPHUPOJIC; YBAXKEHHUE K OKPYXKAIOMUM (ydaluMCsl, YIUTEIIIM, POJUTEIIAM U
Ip.) — yMETh CIyIIaTh W CHBIIATh MapTHEpa, MPH3HaBaTh MPABO KaKJIOr0 Ha COOCTBEHHOE MHEHHWE, MPUHUMATH PEIICHUS C
YYETOM MO3UIAN BCEX YYACTHUKOB; UYBCTBO IMPEKPACHOTO M 3CTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEUIECTB U
UX TPeBpaIlcHUI; CaMOYBOXKCHHE U AYMOITMOHAILHO-TIOJIOKUTEIBHOS OTHOIICHHUE K cebe;

NpuU3HaAeams: NICHHOCTH 3JI0POBBS (CBOECTO M JIPYTUX JIIOJICH); HEOOXOAUMOCTh CAMOBBIPAKECHHS, CaMOpeain3allii, COIIMAIBHOTO
MPU3HAHUS;

0CO3HA8aMb: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CaMOCTOSTEIBHBIM IIOCTYNKAaM M JCHCTBUSIM, OTBETCTBEHHOCTh 3a WX
pe3yJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPHITO BBIpaXKaTh M OTCTaWBaTh CBOIO MO3UIMIO W KPUTUYHO OTHOCUTHCS K

CBOHMM IIOCTYIIKaM;



npOAGAAMb: HKOJIOTMYECKOE CO3HAHHUE; JOOPOKEIaTeNIbHOCTh, JOBEpPHE M BHUMATEIBHOCTh K JIIOJSM, TOTOBHOCTh K
COTPYJAHUYECTBY U APYXKOE, OKA3aHUIO MOMOIIU TE€M, KTO B HEW HYXKJaeTcs; 0OOOIIECHHBIA, YCTOMYMBBIA U U30UpaTEIbHBIN
MO3HABATEIbHBIA MHTEPEC, UHUIIMATUBY U JIFOOO3HATEILHOCTh B U3YYCHUU MHpPA BEIIECTB U PEAKIU; EJICyCTPEMICHHOCTh U
HAaCTOMYMBOCTh B JOCTM)KEHUU II€JIeH, TOTOBHOCTh K MPEOJOJEHUIO TPYAHOCTEH; YOEkKIEHHOCTh B BO3MOXKHOCTU TO3HAHUS
MIPUPOJIbI, HEOOXOAUMOCTH PA3yMHOT'0 UCIIOJIb30BAHUS JOCTHXKCHUN HAYKU M TEXHOJIOTHH JJIs pa3BUTUS OOIIECTBA;

ymemp: YCTAaHABIWBATH CBS3b MEXKY LIEJIbI0 U3YUEHUS XUMHUHU U TE€M, JIJI1 YEro OHa OCYIIECTBISACTCS (MOTHUBAMH); BBIIIOJTHATH
KOPPUTHUPYIOIIYIO CaMOOIICHKY, 3aKITIOYAIONIYIOCS B KOHTPOJE 3a MPOIECCOM H3YyYECHHS XMMHH M BHECEHHM HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIUX ATalaM U Croco0aM H3y4deHHUs Kypca XMMHU; BBIMOJHITh PETPOCTIEKTHUBHYIO CAMOOIIEHKY,
3aKJIIOYAIONIYIOCS B OLIEHKE MpOIecca U Pe3ysibTaTa 3yYeHHUsl Kypca XUMUU OCHOBHOM IIKOJIBI, TIOJBEJICHUU UTOTOB Ha OCHOBE
COOTHECEHUS LIeJIeH U pe3yIbTaToOB;

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

NPUHUMAEMbIM B JKU3HHM PEIICHUSAM; BECTH JHMAJIOT Ha OCHOBE PAaBHOMPABHBIX OTHOIICHUN M B3aMMHOTO YBa)KEHUS; BBIICISATH
HPABCTBEHHBIM aCHEKT MOBEJAEHUS U COOTHOCHTH MOCTYNKHA (CBOU M JAPYTUX JIOACH) M COOBITHS C MPUHSATBIMH ITHUYECKUMHU
HOpMaMH; B TIpelieJIaX CBOMX BO3MOKHOCTEH MPOTHUBOJECHCTBOBATH NEHCTBUAM M BIHSHUSAM, MPEACTABISIIONINM yrpo3y KU3HH,

3JI0pPOBBIO M O€30MACHOCTH JIMYHOCTH M OOIIIECTBA.

Ilnannpyembie pe3yabTaThbl 00y4eHHS

BbinycKHMK HAYYHTCH:

* OIIMCHIBATh CBOMCTBA TBépI[I)IX, KUAKUX, Fa3006p33HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPHU3HAKHU,



* XapaKTEepU30BaATh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOWMCTBAM, YCTAHABIMBATH MPUUYUHHO-CIEACTBEHHBIC CBA3U MEXKIY
JTAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PacKphIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TMOHSATUN «aTOM», «KMOJIEKYJIay, «XUMHUUYECKUMU DJIEMEHT», «IIPOCTOE BEIIECTBOY,
«CIIOKHOE BEIIECTBOY, «BAJIEHTHOCTDY, UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XUMHUH;

* U300pakaTh COCTAB MPOCTEHIIUX BEIIECTB C IMOMOIIBI0 XUMHUYECKUX (OPMYN U CYIIHOCTb XMUMHUYECKUX PEaKIUU C
MOMOIIbI0 XUMUYECKUX YPABHEHUMN;

* BBIYMCIISITH OTHOCUTEIBHYI0 MOJIEKYJSPHYIO UM MOJSIPHYIO MacChl BEIIECTB, & TaKXE€ MACCOBYIO JOJI0 XHMHYECKOTO
AJIEMEHTAa B COCIMHEHUSX JIJI OLIEHKU UX MPAKTUYECKON 3HAYNMOCTH;

* CPaBHMBATH 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJIacCU(PUITMPOBATh OKCHUJIBI 1 OCHOBAHUS 10 CBOMCTBAM, KUCJIOTHI U COJIM IO COCTARY;

* NMOJIK30BATHCA TAOOPATOPHBIM 000PYAOBAHMEM M XUMUYECKON TTOCY/I0M;

* POBOJIUTH HECJOKHbIE XHMHYECKHE OIbITHI U HAOMIOACHUS 3a HM3MEHEHUSIMU CBOWCTB BEIECTB B IpoIlecce HX
npeBpallieHuit; coOOI0IaTh MpaBUiIa TEXHUKU 0€30MacHOCTH P MPOBEICHUN HAOIIOACHUI U OTBITOB;

* pa3nuyaTh IKCIEPUMEHTATHHO KUCIOTHI U MIEN0YH, MOJIb3YSCh UHIUKATOPAMHU; OCO3HABATh HEOOXOJAMMOCTh COOJIIOICHHUS
Mep 0€301IacCHOCTH MPH OOPAIICHUH ¢ KUCIOTaMH U IIEJI0YaMH.

* pacKpbIBaTh CMBICI nepuoandeckoro 3akona Jl. . Menneneena;

* OMUCHIBAThH M XapaKTePU30BaTh TAOJIMYHYIO (POPMY MEPUOANUECKON CUCTEMbl XUMHUECKUX JIEMEHTOB;

* XapaKTepHU30BaTh COCTAB ATOMHBIX SIIEP U PACIPE/IETICHUE YNCIIA AIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKHX
AJIEMEHTOB MaJIbIX MEPHUOJI0B MEPUOAUUECKON CUCTEMBI, a TAKKE KaJIUs U KaJblUs;

* pa3IMyaTh BUJbl XUMUYECKOMN CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJAPHYIO, KOBAJEHTHYIO HEMOJISAPHYIO U METAINTNYECKYIO;

* n300pakaTh SIEKTPOHHO-UOHHBIE (POPMYITBI BEMIECTB, 00PA30BAHHBIX XUMUYECKUMH CBSI3SIMHU Pa3HOTO BUJIA;



* BBISIBJIATh 3aBUCHUMOCTH CBOMCTB BEIIECTB OT CTPOCHHSI MX KPUCTAJUIMUECKUX PEMIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METaJUTHYECKHX;

* XapaKTepu30BaTh XUMUYECKUE DIIEMEHTHI U UX COCTMHEHUS HAa OCHOBE MOJIOKEHHS 3JIEMEHTOB B MMEPHUOJUIECKON CUCTEME U
O0COOCHHOCTEH CTPOEHHUS UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAUYCHHE TMEPHOJMYECKOT0 3aKOHA M TMEPUOJUYECKONH CHCTEMBI
xuMudeckux asnemeHToB JI. M. MenaeneeBa; ® OOBACHATh CyTh XUMHUYECKHUX IPOIECCOB M WX MPUHIUIUAIBHOE OTIWYUE OT
puznyecKux;

* Ha3bIBATh MPU3HAKU U YCIOBUS MPOTCKAHUS XUMUYCCKUX PEAKITHI;

* YCTAHABJIMBATh MPUHAMICKHOCTh XUMUUYECKOW PEaKIUU K OMNpPEAeAEHHOMY THIY IO OJIHOMY W3 KJIACCH(PUKAIMOHHBIX
MPU3HAKOB: 1) MO YKCIIy U COCTAaBY UCXOJIHBIX BEIICCTB U MPOJYKTOB PEaKIMK (PEaKIMK COCAMHCHUS, PA3JIOKCHHS, 3aMCIICHHS
1 oOMeHa); 2) 10 BBIACJIICHUIO WU TMOJIOMIEHUIO TEIUIOTH (PEaKuy IK30TEPMUYECKUE U DHIIOTEPMHUUECKHE); 3) IO U3MEHEHUIO
CTeTNIeHEeH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB (pEakIMH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE); 4) MO0 00paTUMOCTH Ipoliecca
(peakiuu 0OpaTUMBbIe U HEOOPATUMBIC);

* COCTaBJISITh YPABHEHUS JJEKTPOIUTUYECKON TUCCOIMAIIMKM KUCJIOT, IEJI0YeH, COJICH; MOJHBIE M COKPAIIEHHbIE WOHHBIC
YpaBHEHHMsI peakinii 0OMeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIA;

* MPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX pPeakiuidl mo GopmMyiiamM/Ha3BaHHUSIM HUCXOJHBIX BEIIECTB; OMPENEISATh UCXOIHbBIE
BEIIECTBa MO (opMyJIaM/Ha3BaHUAM IPOJYKTOB PEAKITUH;

* COCTaBJISTh YPaBHEHUS PEaKIUW, COOTBETCTBYIOIIMX ITOCIEIOBATEILHOCTH («IIETIOYKE») MPEBPAIICHUN HEOPTraHMYEeCKUX
BEIIECTB PA3TMYHBIX KJIACCOB;

* BBISIBIIATH B MPOIECCE IKCIIEPUMEHTA TIPU3HAKH, CBHJICTEIHCTBYIONIUE O MPOTCKAHUU XUMHYECKOW PEaKIINH;

* IPUTOTOBJISTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOIO BEILIECTBA;



* OMPEAENATh XapaKTep CPeibl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOUYEH O U3BMEHEHUIO OKPACKU MH]IUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKIINY, TOATBEPKAAIOIINE HAJTUYME B BOJHBIX PACTBOPAX BEMIECTB OTACIbHBIX HOHOB

* OMpeeNsATh MPUHANIC)KHOCTh HEOPTaHUUECKUX BEIIECTB K OJHOMY U3 U3YUYEHHBIX KJIACCOB/TPYIIN: METAJIJIbI U HEMETAJLIbI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, COJIH;

* COCTaBJISITH (DOPMYJIBI BEIIECTB IO UX HA3BAHUSIM;

* OMPEACNATh BAJICHTHOCTh M CTENIEHb OKUCJICHHS SJIEMEHTOB B BEIIECTBAX;

* COCTaBJISITh (POPMYJIbI HEOPTaHMYECKUX COCAMHEHUN MO BAJCHTHOCTSM UM CTENECHSM OKHCIEHUS JJIEMEHTOB, a TaKkKe
3apsijiaM MOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

* O0BSACHSITH 3aKOHOMEPHOCTH W3MEHEHMS (PU3NUECKUX M XUMUUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJIJIOB U HEMETAJIJIOB)
U UX BBICIINX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTaMH BTOPOTO U TPETHETO IMEPUOIOB;

* Ha3bIBaTh OOIME XUMHUUYECKHE CBOMCTBA, XapaKTePHBIC JIJIsl TPYIIT OKCUIOB: KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XUMHUYECKHE CBOWMCTBA, XapaKTEpHBbIE IS KaXKJIOr0 M3 KJIACCOB HEOPraHMYECKUX BEIIECTB: KHCIIOT,
OCHOBAHMU, COJICH;

* IPUBOJUTH MPUMEPHI PEaKIMi, MOATBEPKIAOINIMX XUMHUUYECKUE CBOMCTBA HEOPTaHWYECKHMX BEIIECTB: OKCHUOB, KHCIIOT,
OCHOBAHMU U COJICH;

* OIPEJEIISITH BEMECTBO-OKHUCIUTENb U BEIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX;

* COCTaBJISITh OKUCIUTEIIbHO-BOCCTAHOBUTEIBLHBIN OanaHc (JUIS M3yYCHHBIX PEaKIUii) IO IMPEIIOKEHHBIM CXeMaM PeaKITuii;

* IPOBOJIUTH JIAOOpPATOPHBIC OMBITHI, MOATBEPIKIAIOIIME XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

BCIIIECTB;

Bbll’lyC‘KHuK nojiyauum 603MOMNCHOCHb HAYyUUMbBCA:



* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONOOEHUSL NPABUTL IKOJO2UYECKU 0Oe30NACHO20 NOBEOeHUsl 8 OKpYyicaouel npupooHou
cpeoe;

* NOHUMAMb CMBICT U He0OXO00UMOCMb COONO0eHUss NPeOnUCAHUU, NPeONacaemMblX 6 UHCMPYKYUAX N0 UCNOIb308AHUIO
JleKapcma, cpeocme 6bImosol Xumuu u op.,;

* UCNONBL308AMb NPUOOPEMEHHBIE KIIUesble KOMNEMEHMHOCMU NpU  BbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO
U3YYEHUIO CBOLICE, CNOCO008 NOYYeHUs U PACTIO3HABAHUSL BEUeCM8;

* Pa3eueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YSL CPeOCm8d YCMHOU U NUCbMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mekcmamu Y4eOHUKa u OONOJHUMENbHOU UMepamypoll, CHpaGoOUYHbIMU MAOIUYAMU, NPOSAGIAMb 20MOBHOCMb K
VBAHCEHUIO UHOU MOYKU 3PEHUsL NPU 0OCYIHCOEeHUU Pe3YTbMAamos blNOJHEeHHOU pabomul,

* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O Bewecmsax U XUMUYECKUX Npoyeccax, KpUmuyecku OmMHOCUMbCA K
nCe8OOHAYHHOU UHDOpMayUU, HeD0OPOCOBECMHOU peKaame, KACAouelcs UCNOIb308AHUSA PA3TUYHBIX 6eUeCs.

* 0CO3HABAMb 3HAUEHUE MeOPeMUYeCKUX 3HAHUU OJisl NPAKMUYECKOU 0esimelbHOCIU Yel08eKd;

* ONUCHIBAMb U3VUEHHbIE 00BLEKMbl KAK CUCTEeMbl, NPUMEHSSL JIOSUKY CUCTIEMHO20 AHAU3A;

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHIAX NepPUOOUYecKOl CUCTNeMbl XUMUYECKUX JJeMeHmos O O00bACHeHUs U
npeod8UOeHUs CBOUCE KOHKDEMHbBIX eUjeCma,

* pazeusamv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM  YenyOieHuss 3HAHUU 00 UCMOpPUU CMAHOBIEHUS.
XUMUYECKOU HAYKU, e€ OCHOBHLIX NOHAMULL, NePUOOUYECKO20 3AKOHA KAK 00HO20 U3 8ANCHEUUUX 3AKOHO8 NPUPOObL, d MAKI’ce O
COBPEMEHHBIX OOCMUNCEHUSAX HAYKU U MEXHUKU.

® cocmaesijisiims MONEKYIAPHblE U NOJIHble UOHHblE YPABHEHUA NO COKpaWéHHblM UOHHbIM YPABHEHUAM,



® npueodumb npumepbol peakuuﬁ, nodm@epofcc)aiou;ux cyuecmeosaHue 63aumMoceisu MleC()y OCHOGB6HbIMU Kaaccamu
HeopcaHU4YeCcKux seuecms,

® NPO2HO3UpO6AMb PE3)1bMamnbl 6030elcmeus PAaA3TUHYHbLX QbCleOPOG HA U3MEeHeHUue cKkopocmu XUMUYECKOU peakyuu,

® NPpO2HO3UpO6AMb PE3)1bMamnbl 6030elcmeus PAaA3TUHYHbLX QbaKWZOPOG Ha cmelerHue XuMuvecKoco pasHoeecuAl.

® NpocHOo3UpOo6aAmMb XumudecKkue ceoticmaa eeulecne Ha OCHoee Ux cocmaesa U CmMpoerus,

® NpocHO3UpO6AaAMmb CnocobHoCmb geulecmea npoAsIAmb OKUCAIUMEIIbHbLE UMU 60CCMAHOBUNENIbHblE ceotlicmea ¢ y’{ém0M
cmenenell OKUCIeHUs. aJlemMermoe, 6)(700}11/{41/!)(? 6 €20 cocmaes,

® 6bIA6J5INMb CYyUWecmeosarnue 2CHEeMUYECKOU B83AUMOCBA3U Meofcdy eewecmedmu 6 p}zdy npocmoe eeuecmeo — OKCUO —

2UOPOKCUO — COJIb,

® OpcaruU306bl6AMYL, HPOBOOMWIb yuyeHuveckKkue npoexkmuovl no UCCTIeO00B8AHUIO  CBOUCE eewecmes, umernOuux 64iHCHoe

npakmudeckoe sHavernue.

Onucanmue yqe6H0-MeTonnqec1<0r0 N MAaTCPHUAJbHO-TEXHUYECCKOI'0 odecneyeHus

Y4eOHO0 — MeTOIMYECKOe 00eceYeHue

1.ITpumepHas mporpamMma OCHOBHOTO 00111ero 00pa3oBaHusi 0 XUMHUU (0a30BbIN YPOBEHbD);
2.ABtopckas mporpamma O.C.I'aGpuensna, coorBercTBytomas denepaibHomy ['ocymapcTBeHHOMY 00pa30BaTEILHOMY
CTaHJapTy OCHOBHOTO 00IIero oopa3oBanus u 1omyiieHHas MuHUCTEpCTBOM 00pa3oBanus u Hayku Poccutickoit Deaepanmn

(O.C.I'abpuensn [Iporpamma kypca xumun ajist 8-9 kitaccoB obmeoopazoBarensubix yupexaeHuit / O.C.I'abpuensa. — M.

Hpoda, 2012r.).



3.I'abpuenan O. C., Ocmpoymos U. I'. HactonpHasa kHura yuutensd. Xumus. 9 k 1.: Meroanueckoe nocodue. — M.: [Ipoda,
2010r

4. Xumus. 9 k 11.: KoutpoabsHbie v nmpoBepoyHbie padoThl K yueOHuky O. C. 'abpuensna «Xumus. 9 / O. C. I'aGpuensn, 11. H.
bepeskun, A. A. Ymakosa u 1p. — M.: poda, 2000r.

S5.I'abpuenan O. C., Ocmpoymog U. I'. Uzyuaem xumurio B 9 k 1.: Jlugakruueckue Mmarepuaibl. — M.: bauk mtoc, 2000r.

6./ abpuensn O. C., Awyrosa A. B. Pabouas tetpanp. 9 k 1. K yuebnuky O. C. 'abpuensna «Xumus. 9». — M.: JIpoda, 2012r.

[.I'abpuensan O. C., Bockobotinukosa H. I1. Xumusi B TecTax, 3aaadax, ymnpaxHeHusx. 8— 9 ki — M.: [Ipoda, 2009r.

MarepuanbHO-TeXHHYECKOE 0o0ecreYeHune:

Jnst oOydeHus yyamuxcs OCHOBHOM INKOJBI B COOTBETCTBUM C TpeOoBaHusMU DenepalibHOrO TroCyJapCTBEHHOTO
o0pa3oBaTeIbHOTO  CTaHJapTa HEoOXoAMMa peaau3alus JeATeIbHOCTHOrO Moaxonaa. JlesTenbHOCTHBIN MOAXo] Tpebdyer
MOCTOSIHHOM OMOPHI Tpoiiecca 00y4eHHs] XUMUU Ha JEMOHCTPALIMOHHBIN AKCIIEPUMEHT, NMPAKTUYECKUE 3aHATUS U JTaODOpaTOPHBIE
OTIBITHI, BBHITIONHSIEMbIE Yyyamumucs. KaOuHeT XuMuM  OCHAIIEH KOMIUIEKTOM JE€MOHCTPAllMOHHOTO M JabopaTopHOTO

000pyTIOBaHUS 10 XUMHH ISl OCHOBHOM IMKOJIBI. B kabMHETE XMMHM OCYIIECTBIAIOTCS KaK ypouYHas, TaK M BHEYpOouHas (GOpMbI yueOHO-
BOCIMTATENIbHON JIEATEIBbHOCTH ¢ ydamumucs. OcHaiieHue B 60Jbliel yacTu cooTBeTcTBYeT [lepeunto o6opynoBaHus KaOWHETa XUMUHU U BKIIIOYAET
pa3uyHbIe TUIBI CPEACTB 00yueHus. bonblyo yacTh 060pyl0BaHMs COCTABISIIOT y4eOHO-TpaKkTHUecKoe U ydeOHo-1abopaTopHoe 000py10BaHKE, B
TOM 4YHCJE€ KOMIUIEKT HAaTypaJlbHBIX OOBEKTOB, MOJENH, NMPUOOPHl W MHCTPYMEHTHI Ul IPOBEACHUS JEMOHCTpAlMil M MPaKTUYECKUX 3aHATHUH,

ACMOHCTPAILIMOHHBIC Ta6J'II/II_U>I, BHUACO, M€IHa OCHAIIICHUC.



B KOMIUIEKT TEXHUYECKUX U MHPOPMAIMOHHO-KOMMYHUKATUBHBIX CPEICTB OOYy4YeHHS BXOJAT: ammaparypa JUls 3alucedl 1 BOCIIPOU3BEICHUS
ayauo- M BHJCOMH(POPMAIINK, KOMIIBIOTEP, MYIbTUMEANA MPOCKTOP, JOCKA C MHTEPAKTUBHOW IMPUCTaBKOM, KOJUICKIUS MEIHa-pecypcoB, BBHIXOJ B

HNutepner.

Hcnonp3oBaHue 3JEKTPOHHBIX CPEACTB 00Y4YEHHUs O3BOJISAIOT:

® AKTHUBU3UPOBATH JEATEIHHOCTH O0YUAIOIINXCS, OTY4aTh 00JIee BEICOKME KaUeCTBEHHBIE PE3YJIbTaThl 00y4YeHHS;
e 1pu noarotoske Kk EI'D obecneunBaTh caMOCTOSATENBHOCTh B OBJIQJICHUN COJIEpP)KaHUEM Kypca .

e (opmuposats KT - KOMIIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCIIEITHOCTH B YU€OHOU JIESITENIbHOCTH;

e (opmuposats YV /I;

Hamypansnvie 006vexkmul

Harypanbpabie 00BEKTHI, UCIIOJIB3yeMble B OOYYEHUH XMMHH, BKIIOUYAIOT B ce0sl KOJUICKIIMM MUHEPAJIOB W TOPHBIX IMOPOJI,
METaJUIOB M CIUIABOB, MUHEPAJIbHBIX yI0OpEHUH, TJIacTMace, KaydyKoB, BOJIOKOH U T. .

O3HakoMJIEHHE YYaluxcsi ¢ o0pa3laMu HMCXOIHBIX BEIICCTB, IMOJYIPOIYKTOB M TOTOBBIX M3JEIUN IO3BOJSECT MOJYYUTH

HarirsiaHoC MpcacTaBJICHUC 00 THX MaTcpualax, X BHCINHCM BHUIAC, d TAKIKC O HCKOTOPBIX (i)I/ISI/I‘-IGCKI/IX CBOMCTBAX.

Xumuueckue peaxmuevl u Mamepuasvl
OOpaienne co MHOTMMHU BEIIECTBAMH TPEOYET CTPOrOoro COOJIIONECHUS MPABHII TEXHUKH OE30MacHOCTH, OCOOEHHO MpH
BBITIOJTHEHUH ONBITOB CaMHUMH ydanumucsa. Bce HeoO0Xoaumbie Mepbl MPelIOCTOPOXKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX

JOKYMCHTAX U HHCTPYKIUAX.

Xumuueckan nabopamopuan nocyoa, annapamaul U npudOp vl

Xumuueckas nmocyaa nmoapasacisACTCAa Ha ABC I'PYIIILL: IJIA BBIITOJTHCHUA OIIBITOB YUAaIIMMUCA U JCMOHCTPAIMOHHBIX OIIBITOB.



[IpuGopsl, anmapaTsl U YCTAHOBKH, HCIIOJIB3YEMBIE HA YPOKaX XHWMHH, MOJAPA3JESAOT HAa OCHOBE MPOTEKAIOIMIMX B HUX

(I)I/ISI/I‘IGCKI/IX U XUMHUYCCKHUX .

Mooenu

OO0BbeKkTaMu MOJEIUPOBaHUS B XUMUM SIBJIISIIOTCS aTOMBI, MOJICKYJIbI, KPUCTAJUIbl, 3aBOJICKHE ammaparbl, a TaKke
MIPOUCXOIAIINE MPOIECCHI.

B npenonaBaHuu XUMHUM HMCTOJB3YIOTCS MOJCIM KPUCTAUIMUECKUX PEMIETOK anmasa, rpadura, cepbl, docdopa, okcuma
yraepona(1y), moBapeHHOW cosm, Jbla, HWoda, JKejie3a, MeIu, MarHus, HaOOpbl MOJENEeH aTOMOB [Jii COCTaBJICHHS
IApPOCTEPKHEBBIX MOJCIICH MOJICKYIL.

Yueonvie nocoous na neuammnoit ocnoee

B mpomecce o0ydeHHs XUMHUM HUCIOJB3YIOTCS CIEAYIONMe TaOJUIBl TMOCTOSHHOTO SKcnoHupoBaHusi: «llepuomnueckas
cucreMa xumuueckux odnemeHtoB J[.M. MengeneeBa», «Tabauiia pacTBOPUMOCTH KHCJIOT, OCHOBaHUW U  COJECH»,
«INEKTPOXUMHUYECKUH PsiT HAPSHKEHUH MeTaioBy, «KpyroBopoT BEIIECTB B MPUPOIL» U JIP.

Jlns opraHu3aliyd CaMOCTOSITEIbHOM pa0OThl 0OO0ydalImMXcs Ha YpOKaxX HCMOJB3YIOT Pa3sHOOOpa3HbIe IUAAKTHYECCKUE
MaTepuajbl: TETPAJX HAa MEYaTHOW OCHOBE WJIM OTJACIbHBIC pabodHe JIMCThl — HWHCTPYKIHMH, KAPTOUKH C 33aJJaHUSMU Pa3HOM

CTEIIEHU TPYAHOCTH ISl U3y4YEHHUsI HOBOI'O Marepuaa, CaMOIPOBEPKUA U KOHTPOJIS 3HAHUM y4aIIUXCH.

Jlnst obecnieyeHust 6€30MacHOro TpyJaa KaOWHETe XUMHUU UMEETCS :

® TMPOTUBOMOKAPHBIM HUHBEHTAPb

® anTeuyky ¢ HAOOPOM MEIMKAMEHTOB U TIEPEBA30YHBIX CPEJICTB;

® WHCTPYKIHUIO 1O MpaBuiIaM 0€30MacHOCTH TPyJa IS 00yUJarouXCs

® KypHAJ PETHCTPAIlMU WHCTPYKTAXKa IO MpaBmiiaM 0€30MMacHOCTH TPY/a.



IToypouHoe IuIaHUPOBAHUE

Tema u THII ypoKa

Jlara

DJIeMEeHTBI COJlepKaAHUSA

l'[.na}mpyeMbIe PE3yJbTAThI

1/ KoHnTtpoJb n IIpeamerHsble Meranpeamernsie Y'Y | JINYHOCTHBI
- NPaKTHKa e YY]
BBe)Ie}me. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHUIECCKUX JIEMEHTOB H XUMHUYCCKUX pealclmﬁ. Hepuonnqeckm‘fl 3aKOH U mepuoanvecrasi CucreMma
xumMudyeckux 3jaemMenToB JI.U.Menaeneena. (104.)
1. XapaKTepI/ICTHKaXHM 01 09 Beoansiii nacrpykrax mo OT u Th. Hayuamcsa: xapakrepu3oBathb PeryasiTuBHBIE: CTaBAT YUCOHBIC DopMUPYIOT
HYEeCKOTO dIeMEHTA iiﬁ;;::ﬁ?ﬁﬁigg?;;:}?sﬁcX3 XUMUYECKHE JIeMEHTHI 1-3 —T0 3aJ1a4d Ha OCHOBE COOTHECEHUS TOrO, OTBETCTBCHHOE
nepuoza 1o ux nojoxkeHuto [ICXD YTO YK€ U3BECTHO U YCBOEHO OTHOILIEHHE K
Ha OCHOBAaHHH €TI0 .M. Menneneesa. &
JI.1. MeHnneneera. y4aiumcsi, ¥ TOro, 4To eIié YUEHUIO
ITOJIOXKCHHUA B JlemOHCTpaLWA: MOZICIM aTOMOB ITonyuam 603MOHCHOCHIb HEM3BECTHO
Iepnoguueckon dNIeMEHTOB 1-3 ~r0 nepHozos Hayuumwvca: ONMChIBaTh n3ydeHHele | Ilo3HaBaTeabHBIE:CaMOCTOSATEIBHO
cHUCTEME O00BEKTHI KaK CUCTEMBI, IPUMEHSISI BBIJIETISIOT ¥ (pOPMYIIUPYIOT
1. I. Menpeneesa JIOTUKY CHCTEMHOI'0 aHaJIN3a MO3HABATENILHYIO LIENTb
KommyHuKaTHBHBIE: POPMYITUPYIOT
CcOOCTBEHHOE MHEHHUE U TIO3UIIHIO,
3aJ1al0T BONIPOCHI, CTOAT MOHATHBIC IJI
IapTHepa NOHATUS
2. | CBoiicTBa OKCUIOB, 02 09 XuUMHUYECKHE CBOICTBA OKCHIIOB, Hayuamcs: Ha3pIBaTh 00IIIHE PeryJsiTHBHBIE: CTaBSIT y4eOHYIO [IposiBasitoT
KHCJIOT, OCHOBAHMUIA 1 OCHOBAHHUH , KUCJIOT, COIICH B CBETE XUMUYECKHE CBOMCTBA KHUCIOTHBIX, 3aJia4y, ONPEAEIAOT YCTOWYUBBIN
o TEOPUH SJICKTPOINTHICCKON OCHOBHBIX OKCH/OB, KHCJIOT, HOCTIEZI0BATEIBHOCTD MPOMEXYTOUHBIX | y4eOHO —
COJICH B CBCTC TCOPNH AHUCCONHMAINHA 1 OKHCIICHHSA- OCHOBAHHH U COJIEH ¢ TO3UIHH esneit ¢ y4eToM KOHKPETHOTO [T03HABATENIbHBI
SJICKTPOJIUTHYECKON BOCTaHOBJICHHA TDJI; npHBOAUTE IPUMEPHI pE3yJIbTaTa, COCTABIIAIOT [UIAH 1 1 uHTEpEC K
IOUCCOIIHAIU U peakuui, IOATBEPKAALOIINX aJTrOpUTM JEUCTBUI HOBBIM
OKHUCJICHUSI- XMMUYECKHE CBOMCTBA: OKCHJIOB, IMo3znaBaTenbHbIE: crocobam
BOCCTAHOBJICHUS KHUCIIOT, OCHOBaHMH, CONEH; CaMOCTOSITENILHO BBIJIETISIIOT penieHus 3a1a4
OIPEIeTISATh BEIECTBO — OKUCIUTENb | (HOPMYIHPYIOT IIO3HABATEIBHYIO LIEIb,
U BEIIECTBO —BOCCTAHOBUTEIb B UCIIONB3Ys OOIINe IPHEMBI PEIICHUS
OBP; 3a7a4
Ionyuam 603mooicHocmy KoMMyHHKATHBHBIE:
Hayuumuvcs: TpOrHo3upOBaTh KonTpons u onienka neicTBuit
CIIOCOOHOCTD BEIIECTBA IPOSIBIISATH napTHepa
OKHCJIUTEbHBIC HIIH
BOCCTAHOBHUTENbHBIE CBOWCTBA C
Y4ETOM CTETIEHEH OKUCIIECHUS
3JIEMEHTOB, BXOISAIINX B €r0 COCTaB
3. | AMmdoTepHbIe OKCUIBI 08 09 | Iomarue o nepexogHbIX SMEMEHTAX. Hayuamcsa: xapakrepruzoBaTh PerynsituBHbIE: [posBsror
¥ THAPOKCHIEI AwmdoreprocTs. ['enernyeckuit psn XMMHYECKHEe CBOWCTBAa aM(OTepHBIX | [IpMHMMAIOT M COXPaHAIOT yIEOHYFO IOOp OKeNaTens
NepeXOAHOr O3JICMCHTA. OKCHJIOB U TUAPOKCHJIOB; 3a7la4y, YYUTHIBAIOT BBIICIICHHBIE HOCTb,0T3bIBUMB
JIag.onbit: 1.[lonydenne ruapoKCAaa | uemoab30BaTh IPH XAPAKTEPUCTHKE | YYMTENeM OPHEHTUPBI ACHCTBHS B OCTb, KaK
HHHKA 1 HCCIIEI0BAHNE €TO CBONCTE BEIECTB TIOHATHE «aM(pOTEPHOCT», | HOBOM y4eOHOM MaTepuaie B TIOHUMAaHHUe
MPOBOJIUTH OTIBITHI, COTPYIHHYECTBE C YUUTEIEM YYBCTB




MOATBCPIKAAOIINC XUMUYCCKUC

ITo3naBaTenbHBIE:

JpYTUXTIOAEH U

CBOMCTBa aM(POTEPHBIX OKCHUIOB U CraBar u GopMyIHpyIOT IpodIIeMy conepexuBaHuE
TUAPOKCHUJIOB; YpOKa, CaMOCTOSATEIBHO CO3AAI0T AM
Tonyuam eo3modicnocme AJITOPUTM JESITETbHOCTU MIPU PEILICHUN
Hay4yumvCs: OCO3HABATh 3HAUCHUE TIPOOITEMEI
TEOPETUUECKUX 3HAHUM JIs KomMMmyHukaTuBHbBIE!
MPaKTUYECKON JAEITeTbHOCTU [IposIBIISIIOT aKTUBHOCTH BO
YeJI0BeKa B3aUMOJICHCTBUHM ISl pElICHUs
MO3HABATENbHBIX U
KOMMYHHKATHUBHBIX 3a71a4(3a1al0T
BOIMPOCHI, HOPMYITHPYIOT CBOH
3aTPyIHEHUs, TIPEJIaratoT MOMOIIb B
COTPY/IHUYECTBE)
HepI/IO TAYECKUI 09 09 Crpykrypa [ICXD JI.1. Mennenecna. Hayuamcs: onuceiBath 1 PerynsiTuBHbie: Ornpenenstor
3aK0OH U Crpoenue atoma. OU3MIECKUH CMBICIT XapaKTepPHU30BaTh TAOJHUUHYIO [TnanupyroT cBOU JEUCTBUS B CBOIO JINYHYIO
I TOPSIZIKOBOr 0 HOMEPA, HoMepa nepuona, | gopmy [ICXD JI.1. Menneneesa; COOTBETCTBUU C MOCTABJICHHOM MIO3UIIHIO,
cpuoauicCKat HOMEpPA I'PYNIBI XUMHUYECKOr'0 SJIEMEHTA | nejaTh yMO3AK/IKOYEHUS O XapakTepe | 3aJadeld U YCIIOBUSIMHU €€ pealu3aluu aJIEKBaTHYIO
cucremMa B [ICX3 JLN. Menneneesa. IIpHanubl | y3vienenms cBOMCTB XHMHYECKHX nudpepeHIupo
. Y. Menneneesa B M3MEHEHHS CBONCTB XUMHIECKUX 5JIEMEHTOB C yBeNMUeHHeM 3apaoB | Tlo3HaBaTebHbIE: CTABAT BaHHYIO
CBETE YUeHHs 0 i);zhﬂaz;;zf;ﬂﬂ r;l;n cl-?;il’nr?-g;ii; aTOMHBIX fi7Iep. " ¢)op1'v1ym/1py}oT LET U np06neMbI CaMOOLICHKY
CTPOCHHH aToOMa noxrpynmax CXD JLHL Meneneesa, Honyuam 803moxicHocmb YPOKa; 0CO3HAHHO M MPOU3BONBHO CBOI/IX6 yCIIEX0B
JleMOHCTPAILHSE: PasTHIHbIE OPMBI HAYYUMbCA, TIPUMEHSTD 3HAHHA O CTPOST B YCTHOW U MUCbMEHHOW (popMe | B yuebde
TaONUI] NEPUOINYECKON CUCTEMBI. 3aKOHOMEPHOCTSAX IEPHOANYECKON .
Jla6.onbIT: 2. MonenupoBaHue CUCTEMBI XMMUUYECKUX 3JIEMEHTOB KommyHnnkaTHBHbIE: .
nocrpoenus Ilepuoanyueckoit cucTeMsl | it OOBSICHEHHS U TIPEABUICHHUS Bunanenne MOHOJIOTHMECKOU 1
JI.. MenpeneeBa CBOMCTB KOHKPETHBIX BEIIECTB JIMAIOrHIEcKoi GopMamu peun
XumMuueckas 15 09 XuUMHYECKask OpraHu3alysl )KUBOU U Hayuamcsa: xapakrepu3oBatb PerynsituBHBIE: paboTaTh MO IJIAHY, dopMmupoBaHue
OpraHH3aIUs KUBOM HEXUBOW NPUPOBI. XI/IMI/I‘IGCI‘(’I/II‘/'I XUMUYECKHUI COCTAB >KMBOM KIETKH; | ACMONB3YA CHELHalbHO MoJO0OpaHHBIE | OTBETCTBEHHOTO
o COCTaB sJIpa, MAHTUU U 3€MHOM KOpBL. | COCTaB siApa, MAHTUM 3€MHOM KOPBI; | CpeAcTBa. Y MEHUE OLEHUTh CTENIEHb OTHOLLEHUS K
Y HEXKUBOU TIPUPOJIBI XYUMHUYECKUE 3JIEMEHTHI B KJIETKaX Ilonyuam eo3moorcnocmo ycnexa WM Heyclexa CBOeH YUYECHHIO
JKUBBIX OpraHu3MoB. Makpo- u Hayyumscsi: OOBSICHITH MHUDP C TOUKH | JIESITENBHOCTH
MHKPO3JIEMEHTBHI. 3pEHUST XUMUU Ilo3naBarTenbHbIE: AaHATTU3UPOBATS,
JdemoncTpaums:Mopenb CTpoeHus CpaBHHBATH U 0000IIATh H3ydIEeHHBIE
3EMHOT0 I1apa B IONEPEYHOM noHATHsI. CTPOUTH JIOTHUYECKOe
paspese paccyxeHre, BKIIIoYas yCTaHOBJIEHUE
MIPUYUHHO — CJIEACTBEHHBIX CBSI3EH.
[IpencTBnsaTe nHGOPMALIHIO B BUAC
pHUCYHKa
KommyHukaTuBHbBIE!
OTcranBaTh CBOIO TOUKY 3PEHUS,
MPUBOAUTH ApTyMEHTHI, TOATBEPKAAs
ux (hakramu
K_]'IaCCI/I(bI/IKaHI/Iﬂ 16 09 O06o001mIeHre cBeIeHniA 0 XUMUIeCKUX | Hayuamcs: ycTaHaBINBATh PerynsiTuBnbie: OnpenensroT
peakmmsax. Kiaccudukarms MPUHAJJIEKHOCTh XUMUYECKON BbIIBUTAIOT BEpPCUU pELISHUS BHYTPEHHIOIO




XUMHUUYECKUX PEaKLINil XUMHYCCKHUX PEAKIMHA M0 PA3IMIHBIM | PEaKIHH K ONPEICIIEHHOMY TUITY IO | TPOOJIEMBI, 0OCO3HABATh KOHCUHBIH MIO3ULIUIO
110 Pa3THYHBIM OCHOBAHUSIM: OTHOMY 13 KIIaCCH(DUKAITHOHHBIX pe3ynbTar oOyJarommxcs
COCTaBY M YUCITY PEarHpYIOMINX U MPU3HAKOB: 1) TI0 YKCITy ¥ COCTaBY Ha ypOBHE
OCHOBAHHIM 00pa3yromuxcs BEIIeCTB, TSINIOBOMY | MCXOJHBIX BEIIECTB U TPOTYKTOB I[Ho3naBarenbHbIE: MOJIOKUTETBHOT
a¢dexTy, peaxiy (peakIiu COSIMHCHHUS, Br10uparoT OCHOBaHUS M KPUTCPHUH T | O OTHOIICHHS K
HATIPaBJICHUIO, U3MCHEHUIO CTETICHEH | pa3lIoKCHWs, 3aMEIICHUS U 00MeHa); | KiIacCupUKaIH 00pa3oBaTEeILHO
OKHCJICHUS 3JIEMEHTOB, 00Pa3yIOIINX 2) 10 BBIICIICHUIO WK IIpeoOpa3oBeIBaTE HHPOPMAITUIO 3 My Tpo1ieccy,
pearupyrolue BemecTsa, dase, TIOTJIONICHHIO TETUTOTHI (PeaKIiu OJTHOT'O BUJIa B IPYrOi M BEIOUPATH IS | IOHUMAIOT
HCTIOJIb30BAHUIO KaTallu3aTopa. 9K30TEPMHUUECKUE U ce0s1 ymoOHyI0 hopMy hHUKcAITHA HEO0XOTUMOCTh
JIad. onbITHI: SHIOTEPMIUYCCKHE); TpeCcTaBICHAs HH(OpMAITUH YUEeHHUS
3. 3ameleHue KeIe30M MeIU B 3) 10 U3MEHEHHIO CTENEHEH
pactBope cynbdara memu (11) OKHCJICHUSI XMMUYECKUX 3JIeMEHTOB | KoOMMyHUKaTHBHbIE!
(peakiuu OKUCIUTETHHO- OTtcTanBaTh CBOIO TOUKY 3pEHUS,
BOCCTaHOBUTEIIBHEIC); MIPUBOJUTH apTYMEHTBI, MOITBEPKIast
4) 1o 0OpaTUMOCTH Ipolecca ux (akramu. PazmuuaTh B yCTHOM peun
(peakiuu 0OpaTUMBIC U MHEHHUE, JI0Ka3aTeNbCTBa, TUIIOTE3bI,
HeoOpaTHMEIE); Teopuu
Tlonyuam 803MOMCHOCMb HAYUUBLCA:
COCTaBIIATh MOJIEKYJISIPHBIE U
IIOJIHBIC MOHHBIC ypaBHeHPlS[ o
COKpaIE€HHbBIM NOHHBIM
YpaBHCHHUSIM.
7. | Tlogsatue o CKOpPOCTH 22 09 ITonsiTHE O CKOPOCTH XUMUYECKON Hayuamcs: na3biBath (akTopsl, PerynsiTuBHbIC: IIposBisitoT
XUMHUECKO peaxmmu. OakTophl, BIUAIONINE HA BIIHSTIOIINE HA CKOPOCTh CamMocToATenbHO 00HAPYKUBAIOT U YCTONUUBBIN
CKOpPOCTh XUMHUECKUX PEaKIIUH. XUMHYECKOH peakIny U 0OBICHITh (hopMynHpyIOT podemMy. yueOHO —
peaximn JeMoHcTpanum: UX BJIMSIHAE HA CKOPOCTh [T03HABATENIbHBI
3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKLMK; Ha3bIBATh Ilo3HaBaTenbHBbIE: 1 UHTEpEC K

XUMHYECKOH peakIuy 0T IPUPOIBI
pearupyrommx BeecTs.
3aBHUCHMOCTh CKOPOCTH XHMHYECKOI
peaxIyu OT KOHLIEHTPAIHH
pearupyromux BeecTs.
3aBHCHMOCTh CKOPOCTH XUMHYECKON
peaxyu OT TIOMAIH
COIIPUKOCHOBEHHSI PEarup yIOIINX
BEIIECTB («KUTIAIITUHN CII0M» ).
3aBHCHMOCTD CKOPOCTH XUMHUYIECKOH
peaxnuu ot

TEMIIEePaTypPhl Pearhp yIOITIX
BEIIECTB.

Ja6. OnbITbI:

4. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON peaKkly OT

TIPUPOABI PEaTUPYIOMIUX BEUIECTB Ha

(hakTOpBI, BIUSIONINE HA CMEIICHHE
XUMHYECKOT'O PaBHOBECHSI.

Ionyuam 603mooicHocmb
HAy4umsCcs: TPOrHO3UPOBATH
Ppe3yNbTaThl BO3ACUCTBUS
pa3nu4HBIX (PAaKTOPOB Ha N3MCHEHHE
CKOPOCTH XMMUYECKON PEaKInH;
MPOrHO3MPOBATh PE3YIbTATHI
BO3JICHCTBHA PA3MTUYHBIX (JaKTOPOB
Ha CMEIIEHNE XUMHYECKOTO
paBHOBeCHs

BBISBISIIOT IPUYMHBL U CIIEACTBHA
aBieHud. CTPOST JOruuecKue
paccyXJeHusl, yCTaHABIUBAIOT
MPUYUHHO — CJIEACTBEHHBIE CBA3U

KoMMyHuKATHBHBIE:
Y4UTBIBaIOT pa3sHbIE MHEHHS U

CTPEMSATCS K KOOpAMHAIINN Pa3JIMIHBIX

MO3HILINH B COTPYTHUUIECCTBE,

(hopMymupyIOT COOCTBEHHOE MHEHHUE

ITO3HUIHIO

HOBBIM OOILLIUM
criocobam
perieHuns 3a1a4




TIpUMepe B3aNUMOJICHCTBUU KUCIIOT C
MeTauiaMHu. 5. 3aBUCHMOCTh
CKOPOCTH XUMHUYCCKOU PEAKIIUH OT
KOHIICHTPAIUH Pearup yrOIuX
BEIICCTB HA ITpUMeEpe
B3aNMOJCHCTBUS I[IUHKA C COISTHOMI
KHCJIOTON pa3IUIHON KOHIICHTPAIIHH.
6. 3aBHCUMOCTb CKOPOCTH
XUMHYECKON PEakIiy OT TUIONIAIN
COIPHUKOCHOBEHHUS PEarHp YFOITUX
BEILECTB.

7.MopenupoBaHue «KHUIISIIETO CIO0s.
8. 3aBuCHMOCTH CKOPOCTH
XUMHYECKON peakIiu OT
TEMIIePaTyphl PEarkHpyIOIIUX BEIICCTB
Ha MPUMEPE B3aUMOJICHCTBUSA OKCHUJIA
menu( I1) ¢ pactBopom cepHOi
KHCJIOThI pa3JINYHON TEMIIEpaTypbl

8. KaTaJ'II/ISaTOpH 2309 Karanuzatopsl u katamus. Hayyamcs: ucrionb3oBath npu PeryasiTuBHbIC: YcBoeHue
WHrubuTopsl. AHTHOKCH/IAHTHI. XapaKTEPUCTHUKE NPEBPALLEHUI Y4UTHIBAIOT IPABWIIO B IUIAHUPOBAHUU | IIPABUII
JeMoHcTpanum: BEILIECTB MOHATHS «KaTaJIn3aTopy, U KOHTpOJIE croco0a pelieHus, UHIUBUIYaJIbHO
I'oMoOreHHsIi U reTeporeHHbI «MHTHOHUTOP», aHTUOKCHUIAHTHD», OCYILIECTBJISIOT MIOIIArOBbII KOHTPOJIb | IO U
KaTanu3bl. DepMEHTATUBHBIN MPOBOJUTH HECIIOKHBIE XUMUYECKHE 0e30IacHOro
kaTanu3. ViHrubuposanue. OIBITHI U HAOJIOACHUS 32 IMo3naBaTenbHbIE: MIOBEJICHHS
J1a0.onbITHI: W3MEHECHUSMH CBOMCTB CBOMCTB CaMOCTOATENbHO CO3AAI0T AITOPUTM BUC,
9. Paznoxenue BEILIECTB B MPOLIECCE NPEBPALICHUH, | IEATENbHOCTHT IPH PELISHUHU MPOOIeM | YrOKaIOLIHUX
TIEPOKCUIA BOJOPOAA € ITOMOILBIO cobmonats mpasmwia Th u OT. Pa3JINYHOrO Xapakrepa JKU3HU U
okcuza mapradua (IV) u katanassl THonyuam eozmoacnocmo KoMMyHuUKATHBHBIE: 3/10pPOBBIO
10. OOHapyxeHHe KaTasla3bl B Hayuumvca: TPaMOTHO oOparmatecsi | [loroBapuBaroTcsi O COBMECTHOU Joaen
HEKOTOPBIX MUILEBBIX NPOIYKTAX. C BEIIECTBAMH B [IOBCEJHEBHOM JEATENbHOCTH, IPUXOIAT K 00IeMy
11. arubupoBanre B3aUMOICUCTBUS | JKU3HU PEIICHNIO, B TOM YHCIIE U
KHCIIOT C METaJJIaMU YPOTPOIIMHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O6oO0EeHE U 2909 Hayuamca: 0600matp 3HaHUS 1 PeryasiTuBHbIE:
CHCTeMaTH3aLHs MPEJICTABIATE HX CXEM, Taluui, BHVOC}IT HEOOXOIMMBIE KOPPEKTHBHI B
. Npe3eHTanni JIEWCTBHE TIOCIIE €TO 3aBEPIICHNS Ha
3HaHHU 110 TEMC
OCHOBE €T0 U y4eTa XapakTepa
«BBenenue» CIIETIAHHbIX OMTHO0K
Ilo3naBarenbHbIC:
CTposT peueBoe BHICKa3bIBAHNE B
YCTHOM W THCBMEHHOH (popme
KoMMykaTHBHBIe: KOHTPOIHPYIOT
JICHCTBUS IapTHEPA
10. KonTpouabHasn 30 09 | Konrpons npenMeTHBIX U Hayuamca: npumeHsTs nonydeHHsle | PeryasiTHBHBbIC: OCYIECTBISIOT Beipaxaror




padoraNel METaNpeIMETHBIX YICOHBIX ISHCTBUN | 3HAHHA U CPOPMUPOBAHHBIC YMEHUS | TOIIATOBEI W UTOTOBEIA KOHTPOJH IO | aJIeKBaTHOE
IO TeMe o TeMe « Beenenwe. JUTS PEIICHUsT yIeOHBIX 3a1a9 pe3yabTaTy MTOHUMAaHWe
«BBeeHHe OO0mras xapaKTeprUCTHKA XUMHHECKHX [o3naBaTenbHbIE: MIPUYHH ycIexa
AJIEMEHTOB ¥ XUMHUYCCKUX PEAKIIHIA. CTPOSIT PEYCBOC BHICKA3EIBAHKC B 1 Heycrexa
Ilepnoauueckuii 3akoH u YCTHOM U IHCHMEHHOH (opme yaeOHOI
[Tepuonudeckas KoMMyKkaTHBHBIE: YIUTHIBAIOT JIESITETFHOCTU
cHCcTeMa XUMHUYCCKUX DJIEMCHTOB pa3HbIC MHEHUSI K CTPEMSITHCS K
. U. Menneneesa» KOOpJIMHAIIMU Pa3INYHbIX TO3UIMH B
COTPKYJTHHYECTBE
Tema 1. Meranabi(18u4.)
11. | TIlomoxxeuue 06 10 | IomoxxeHue MeTaaioB B Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: Ornpenenstor
3IIEMEHTOB-METAIOB Ilepuomuueckoii cuctemMe METaJUTHI 110 UX MOJIOKCHHUIO B [TpUHUMAOT ¥ COXPAHSIOT YICOHYIO CBOIO JINYHYIO
I . XUMHMYECKHX 3JIEMEHTOB [NICX3 JI.N.Menneneena, 3aj1a4y, MIaHUPYIOT CBOU JIEUCTBUS B TO3UIIHIO,
B Licproamieckon . Y. Menneneea. Metayunueckas OIHCHIBATh CTPOCHUE COOTBETCTBUU C MOCTABJICHHOM 3a/jauell 1 | aJeKBaTHYIO
CUCTEMC KpUCTAJINUECKas penleTka U (u3nuecKue CBOICTBA METAJIOB, | YCIOBHSMH €€ Peanu3alku nuddepeHmpo
. Y. Menneneesa n METAJITTNYECKAsT XUMHUYECKAsI CBS3b. OOBSCHATH 3aBUCUMOCTb CBOICTB | [lo3HABaTeNIbHBIE: BaHHYIO
0COOEHHOCTH Oo1re ¢husnvecKkrue CBONCTBa METAJUIOB OT MX MOJIOKCHHUS HMcrnonb3yroT 3HaKOBO — CUMBOJITUUECKHE CaMOOIICHKY
CTPOCHHS HX METAJIOB. [ICXD JI.M.MeHnneneera; cpencTBa CBOHX YCIIEXOB
CruiaBbl, MX CBOWCTBA M 3HAYCHUE. Tonyuam eo3moocnocmo KommykaTuBHBIE: B yuebe
aToMoB. du3nYeCKue
. JleMoHcTpamum: HAy4uumuCsi: IPOrHO3UPOBATH ApryMEHTHPYIOT CBOIO TO3ULIUIO U
CBOUCTBA MCTAJIOB. OO0pa3siibl CIUIaBOB CBOICTBA HEM3y4YEHHBIX KOOPZMHUPYIOT €€ C IO3UIMHU apTHEPOB B
CrutaBbl 3JIEMEHTOB M UX COCOUHECHUN Ha | COTPYIHHYECTBE
OCHOBE 3HAHUI O
MIEPUOIYECKOM 3aKOHE.
12. | Xumuueckue 07 10 XUMHUUYECKUE CBOMCTBA METAJUIOB KaK | Hayuamcsa: onucpIBaTh CBOMCTBA | PeryJisiTUBHBIE: DopMupyroT
CBOMCTBA METAIIIOB BOCCTaHOBUTEJIECH, a TAK)KE B CBETE MX | BELIECTB Ha ocHOBe HaOmoneHuii | [TocTaHoBKka y4eOHOI 3a7a4u HA OCHOBE YMEHUS
TIOJIOKEHUSA B JIEKTPOXUMHUUECKOM 3a UX MPEBpAIICHISIMH, COOTHECEHWSI TOTO, YTO U3BECTHO U HCIIOJIb30BaTh
pAOy HapsDKEHUH METaJlIoB. JEMOHCTPHPYEMBIMH YIUTENEM, | YCBOEHO , M TOTO, YTO €IIe HEU3BECTHO 3HAHHS B OBITY
JdemoncTrpauuu: B3anmonelicteue HCCIIE0BaTh CBOKCTBA BELIECTB ITo3HaBaTe/ibHbBIE:
METaJUIOB C HEMETaJUIaMH. B XO/I€ BBIIOJIHSHUS BriaBmkeHne THITOTe3, UX 000CHOBaHUE,
JIa0. onbeITh: 12.B3anMoneiicTBre 71a60paTOPHOTO OIIBITA, AENaTh JI0Ka3aTENbLCTBO
PAacTBOPOB KHUCIIOT M COJIEH ¢ BEIBOZIBI O 3aKOHOMEPHOCTSIX
MeTaJuIaMu CBOICTB MeTaJlJIOB B neprofax 1 | KomMykaTuBHbIe:
TpyIIax. Y4aBCTBYIOT B KOJUIEKTUBHOM
Tlonyuam 6o3moocHocmy 00CYyXKIeHIN npo0ieM, TIPOSIBIISTIOT
Hay4umuCs: POTHO3UPOBATH aKTHBHOCTh BO B3aWUMOJACWCTBHUU IS
XUMUYECKHE CBOMCTBA pemeHns KOMMYHUKATHBHBIX "
HEM3y4YCHHBIX 3JICMEHTOB U MX MMO3HABATEIBHBIX 3a/1a4
COEIUHEHNI Ha OCHOBE 3HAHUU O
TIEPUOITIECKOM 3aKOHE.
13. | MeTaiasl B pUpO/IE. 1310 Mertamnet B mpupozae. Obmime Hayuamcs: coctaBnsith PerynsiTuBHbie: T'opnocts 3a

Oo61ue
COCO0BI UX

CTIOCOOBI X TIOYYICHUSI.
JIad. onbITHI:

13. O3HaKOMJICHHE C pyAaMH JKeres3a

YpaBHEHMS PEaKIHi , JeKAIIX B
OCHOBE TTOJTYYEHHS METaJIJIOB.
Tlonyuam 603mooicHocmb

YUHUTHIBAIOT MPaBWIO B TNIAHUPOBAHUH U
KOHTpOJIE criocoda IeicTBHs
Ilo3naBaTenbHBIE:

POCCUICKYIO
HayKy




MOJIy4YCHUS

14. OkpamvBaHue TUIAMEHU COISIMU
LIEJIOYHBIX METAJIOB

Hay4umbocs: NIPUBOINUTD
MPUMEPBl YpaBHEHUI peaKiuid,
JISKAIIHUX B OCHOBE
MPOMBIIIIEHHBIX CTTIOCO00B
MONTY4YEHHUS YyT'yHa U CTaJlH.

Hcronb3yroT mOUCK HeOOX OuMOit
nH(popManuK 1715 BHITOTHEHHUS Y4eOHbIX
3aJJaHui C MCTIONIb30BaHNEM yueOHOH
JIUTEPATYPHI

KommykaTuBHBbI€!

YUUTBHIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOpPJMHAIIMK PA3INYHBIX TO3UIUH B
COTPYHUYECTBE

14. | Penienue pacyeTHBIX 14 10 PacuetHble 3a1a4u 110 ypaBHEHUSIM Hayuamcsa: pemath pacueTHbIe PerynsiTuBnbie: OBgnayenue
327124 ¢ MOHATHEM XUMHYCCKHUX PEAKIMA, IPOTEKAIONINX | 3a7a4H IO YPaBHEHUAM OLEeHI/IBaIOT MPaBHILHOCTL BBITOMHCHNS HaBBIKAMH JUIA
d C yJ4acTHEM METAJUIOB M UX XUMHYCCKHUX PEaKITHIA, JICHCTBUS HAa YPOBHE aJICKBATHOMN MPAKTUIECCKOM
Maccoeds 00 COCTMHEHUI MPOTEKAOIINX C YYACTHEM PETPOCIICKUBHOM OICHKH JIEATENBHOCTH
861X00a NPOOYKMa METAJLIOB ¥ UX COEJUHEHUM. IMo3HaBaTeJbHbIE:
Tonyuam eo3modrcrocme Bei6upator Hanbonee apdexTrBHbIC
Hayuumuvcs’ pemaTh CIIOCOOBI PEIICHUS 337124, KOHTPOJIHPYIOT
ONTUMITHAZHBIC 3aJaUH. Y OLIEHUBAIOT MPOIIECC U Pe3yNIbTaT
JIEATENBHOCTH
KommykaTuBHBIE:
KoHTponupyIoT eiicTBHs napTHEpa
15. | TTogsaTtue o KOPpO3UHU 2010 Koppo3us MeTasioB u CrocoObl Hayuamcs: ucnionb3oBaTh Mpu PerynasiTuBHbIC: VmMmenue
METaIIIOB 00pBOBI C Hel XapaKTEepUCTUKE METAIUIOB U UX PaznuyatoT criocod U pe3yabTaT NelcTBHs | MHTETPUPOBATH
COCIMHEHU MOHATHS «Koppo3usi | Ilo3HaBaTebHbBIE: MIOTyYECHHBIC
METAJIJIOBY, KXUMUYCCKas Biianetot o0mmm npuemMom pereHus 3HAHUS B
KOpPO3US», 3a1a4 MIPAKTUIECKUX
«ATEKTPOXMUMUYECKAS KommykaTuBHbI€: YCIIOBUSX
KOpPPO3US», HAXOAUTH CIIOCOOBI JloroBapuBaroTCsi O COBMECTHOU
3aIIUTH METAJJIOB OT KOPPO3UH. | JEATEITHHOCTM, IPUXOIAT K 00IIemMy
Honyuam eo3modarcHocms pernieHnto
Hayuumcs : IPAMEHATH 3HAHUS
0 KOPPO3HH B KH3HU.
16. [lerouHbIC METAILIBI: 2110 OO0m1as XxapaKTepUCTHKA MIETOYHBIX Hayuamuca: naBatb PerynsituBHbie: PazButne
obmas METaJIJIOB. MeTauibl B IPHPOIE. XapaKTEePUCTHUKY IIEITOYHBIM [TmaHupyIOT CBOM NEWCTBUS B CBSI3H C OCO3HAHHOTO,
Oobmme crtocoOB! UX MOTYIEHHS. MeTaJlJIaM II0 MX ITOJDKESHUIO B MIOCTaBJICHHOH 3a7aueil ¥ yCIOBUSIMH €€ YBa)KUTEIBEHOTO
XapaKkTepUCTHKa Cr . T[ICXD .. MenneneeBa CIICHU S u
pOeHUE aTOMOB i , p
[IemogHBIe METAIUTBEI — MPOCTHIE HCCIIeIOBATh CBOMCTBA Ilo3HaBaTeabHbIE: JIoOpoKenaTens
BeIlleCTBa HICIOYHBIX METAJIJIOB — KaK CraBar 1 GopMyIHPYIOT IETH U HOT'O
TIPOCTHIX BEIIECTB. poOIeMbl ypoKa OTHOILICHHS K
Honyuam eo3modrcHocms KommykaTuBHbI€: JIpyroMy
Hay4umucs: TPAMOTHO AJIeKBaTHO HCIIOTB3YIOT PEUCBHIC genmoBeky. Ero
o0pariaTbcs C BEMeCTBaMHU B cpenctBa st 3PPEKTUBHOTO PEIICHUS MHEHHIO,
MMOBCEIHEBHOM JKU3HHU. KOMMYHHKATHBHBIX 33124 CIIOCOOHOCTH
BECTH JIHAJIOT C
IPYTUMHU

JIFOIBMU




17. | Coeqnuenus 10 11 Bakneimue coequHEHUS MIEI0YHBIX Hayuamcs: xapaktepu3oBaTh PerynsiTuBnbie:
IEIOYHBIX METAILIOB METaJJIOB — OKCH/IbL, TUAPOKCHIBI U | (PM3HUYECKHE U XUMHUYECKHE Y4UTBIBaIOT PaBUJIO B INITAHUPOBAHUY U
coJ (XJI0pUIbl, KapOOHATHI, CBOICTBA OKCHJIOB U KOHTpOJIE CrIoco0a peleHus
cynb(aThl, HUTPATHl), UX CBOWCTBA M | THJIPOKCHIOB IIETOYHBIX Ilo3naBaTenbHbIC:
MIPUMEHEHNE B HAPOJHOM XO3SIICTBE. | METAJJIOB, COCTABIIATh Hcrionp3yroT Monck HeoOX OMOM
Kanuiinpie ymoOpeHws. XUMHWYECKHE ypaBHEHUS, nH(popManuu 115 BHITOJTHEHHUS Y4eOHbIX
JdeMoHcTpanum: XapaKTepU3yIoIue CBOMCTBA 3a/laHnH C MCIOJIb30BAHUEM yIeOHOM
OOpa3upl MIETOYHBIX U HIEJI0YHBIX METaJIOB, pelaTh JIUTEPATYPHI
LIEJI0YHO3EMENbHBIX METAJIIOB. «IEMOYKN» MPEeBpaIlCHUH. KommykaTuBHbI€:
B3aumopneiicTBue HaTpusl, TUTHUSA C Tonyuam eo3modcnocme YuHUTHIBaIOT pa3HbIe MHEHHS U CTPEMSATCS
BOJIOW. B3anMmoneiicTBue HaTpus C HAy4umvCcs: COCTABIIATh K KOOPJMHAIIMY PA3JINYHBIX MO3UIMH B
KHCIJIOPOJIOM «IIEMOYKN» MPEeBpalleHUH. COTPY/HUYECTBE
18. [lemoyHO3eMETbHBIC 11 11 OO01m1ast XxapaKTEepUCTHUKA DJIEMCHTOB Hayuamuca: naBatb PerynsiTuBHbie: PasBurne
MeTaJLIbl: 00mas riaBHOM noarpynms! 11 rpymmsr. XapaKTEPUCTUKY [InaHupyroT cBOM NEHCTBUS B CBSI3U C OCO3HAHHOTO,
CtpoeHue aTOMOB. 1e7I0YHO3EMENBbHBIM MeTajiaM MOCTaBJIEHHON 3aaueil U yCIOBUSIMU ee YBaKUTEIBHOTO
XapaKTCPUCTHKA [IlenouHo3eMenbHbIE 1o ux nonoxenuto B [IICXD pelieHus u
METaJIJIbl — TPOCThIE BEIIECTRA. JI.M.Menneneera, ITo3naBarebHBIE: JIOOp OKeNIaTeNb
XapaKTepu30BaTh cocTaB aToMOB, | CTaBAT v GOPMYIHPYIOT LETH U HOI'O
HCCIIeIoBaTh CBOMCTBA npoOJIeMBbI YpOKa OTHOIIIEHHS K
IIETOYHBIX METaJIOB — KaK KommykaTuBHBIE: JIPYTOMY
IIPOCTBIX BELLIECTB. AJIEKBaTHO HUCTIONB3YIOT peUeBbIe yenoBeKy. Ero
Ionyuam 6o3mooicHoCmb cpencrtsa s 9 (GEKTUBHOIO peLIeHHs MHEHHIO,
HAy4umsCs: TPaMOTHO KOMMYHHUKAaTUBHBIX 337124 CIIOCOOHOCTH
00pallaTsCs ¢ BELECTBAMU B BECTH JTUAJIOT C
TIOBCEJHEBHOM JKU3HU JIPYruMHU
19. | Coennuenus 17 11 Baxneitmue coequHeHus Hayuamcs: xapakTepu3oBaTh PerynsiTuBHbIC: JIIOJIbMU
IEJIOYHO3EMETbHBIX LIET0YHO3EMETBHBIX ¢br3HYecKre 1 XUMHYECKHe YYUTHIBAIOT MPABHUJIO B IIIAHMPOBAHUU U
METaJJIOB — OKCHU/IbL, TUAPOKCUIBI U | CBOMCTBA OKCHUIIOB U KOHTpOJIE CII0co0a peleHus
MeTalios conu (XJIopusl, KapOOHATEHI, THUIPOKCUIIOB Ilo3naBaTenbHbIE:
HUTpAThl, cynbdatsl, GocdaTel), UX | MIETOYHO3EMEIBHBIX METAIIOB, Hcnonp3yroT MOUCK HE00X0AMMOM
CBOICTBa M MPUMEHEHUE B HAPOJAHOM | COCTaBIIITh XMMHUUECKUE MH(GOPMALUH TS BHIIOIHEHUS Y4eOHBIX
XO3sICTBE. YpaBHEHUS, XapaKTEPU3YIOILIKE 3a/IaHUH ¢ UCIIOIB30BAHNEM YUeOHOI
JdemoncTpauuu: CBOMCTBA ILEJIOYHBIX METAIJIOB, JIUTEPATYPHI
B3auMozneiicTBuE KaiabIus ¢ BOAOM. pemarh «UEIOYKI» KommykaTuBHbIe:
B3auMmonelicTBue Maraus ¢ MIPEBPALLECHUM. YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSITCS
KHCIIOPOZIOM. Tonyuam 6o3modrcnocme K KOOpAWHALIMY Pa3INYHBIX IO3UINH B
JIa6. onbIThHI: HAY4umvcs: COCTABIIATh COTPYIHUYECTBE
15. BzaumogeiicTBrEe KaJablys C «IIETIOYKW» MPEBPALLCHUI
Bonoii. 16. [Tomyuenne ruapokcuaa
KaJbIUs 1 HCCIIEI0OBAHHUE ETO
CBOICTB
20. | AmroMUHUT — 18 11 Crtpoenne aToma, puzmdaeckne u Hayuamyuca: naBatpb PeryasiTuBHbIE: DopMUpyIOT
XMMHYECKHE CBOMCTBA aJTFOMUHMS KaK | XapaKTepHCTHKY amfoMuHusl o | [Imanupyrot cBom neiicTBus ¢ HHTEpEC K

M1EPEXO0AHBIN




3nemednT. Ousnueckue TPOCTOTO BEMIECTBA ero nomkennto B [ICXD MOCTaBIIEHHOW 3a/1aueil ¥ yCIOBUSIMU €€ KOHKPETHOMY
U XUMUYECKHE J.N.Meunneneesa, pelIeHus, OLIEHUBAIOT MPABUIBHOCTh XUMUYECKOMY
. XapaKTepU30BaTh COCTAB aTOMa, | BBIMOJIHEHUS JEHCTBUS 3JIEMEHTY
CBOUCTBA AJIIOMHUHUSL.
xapaktepu3oBaTh pusmueckue U | Ilo3HABaTeIbHBIE:
[Toy4yenvie u XUMHUYECKHE CBOWCTBA CaMOCTOATENbHO BBIACSIOT U
IpUMCHCHHUE AIFOMUHUSA, OOBACHSITH (hopMYIHPYIOT TTO3HABATEILHYIO LIEJTh,
ATTOMUHUA 3aBUCHMOCTh CBOICTB QJTFOMHUHHS | HUCIONB3YIOT OOIIUE MIPUEMbI PEIICHUS
ot ero nojoxkenus B [ICXD 3aj7a4
J.M.MenneneeBa, 0OBSICHITD KommykaTuBHbIe:
MPUYMHBI XUMUYECKON JlomyckaroT BO3BMOXXHOCTh Pa3IMyHbIX
WHEPTHOCTH aJTFOMUHUSL. TOUYEK 3pPEHHUs, B TOM YHUCIIE HE
TIonyuam 6o3moocnocms COBIAAOIINX C UX cOOCTBeHHOM. U
HAyuumuvcs: TPaMOTHO OPUEHTHUPYIOTCS Ha TIO3ULIMIO MapTHEpa B
00paIaTbcs ¢ BEIECTBAMU B OOIIICHUM W B3aUMOJCHCTBHH
MOBCEIHEBHOM JKU3HU
21. | Coenuuenus 24 11 CoenvHeHUs aJIFlOMUHUAS — Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: DopMuUpyIOT
ATTFOMIHMS — OKCHJI ¥l THAPOKCUJ, UX aM(OTEpHbIH | (U3NYECKUEe U XMMHUUYECKUE Y4UTBIBAIOT IPABWIIO B IUIAHUPOBAHUU U yMEHHE
xapakTtep. Baxneiiue conu CBOMCTBa OKCHJA U THJIPOKCUAA KOHTPOJIE CrIoco0a pereHust HUHTErpPUPOBAThH
OKCHJI U THAPOKCHUJ, X
= aJIOMUHUSI. aJIIOMUHUS, COCTABJISITH ITo3HaBaTeqbHbIE: HOJTY4YEHHBIE
HX aM(pOTEPHBIiT [TpyMeHEHHE aTOMUHHS U €ro XHUMHYECKHME YPABHEHUS, HCrionb3yroT MOMCK HEOOX OIUMOi 3HaHUS B
XapakTep. COCIMHEHU. XapaKTEepU3YIOLIUE CBOMCTBA uHpopManuK 1J1sl BHITIOITHEHUS Y4eOHBIX MPKTUYCCKYIO
JIa6. onbITHI: AJIIOMUHUA, PEIIATh «UETOYKN» 3a/IaHUH C UCTIONB30BAHNEM yUeOHOM SKU3HB
17.1lonyuenue [IPEBPALLEHUM. JIUTPATyphI
THIIPOKCHUIA AIFOMUHUS U Tlonyuam eo3moorcnocmo KommykaTuBHbI€!
HCCIIEJOBaHUE Hayuumucs: COCTaBIIAThH KonTtponupytot aeiictBue nmapTHepa
€ro CBOWCTB. «IIETIOYKW» [IPEBPALLECHUI
22. IIpakTnyeckas 2511 OcymiecTBieHNE HENOYKH Hayuamcs: obpamarbes ¢ PerynsituBHbie: PasBurue
padora Nel XUMUYECKUX nmabopaTopHeIM 00opynoBaHueM | OCyIIECTBIISIOT MOMIArOBBIN KOHTPOJb IO | KOMMYHHKATHB
OcyliiecTBIeH e NIPEBPALLEHUI U HarpeBaTeNbHBIMU IPHOOPAMH | PE3yJIbTaTy HOT'O
B COOTBETCTBUHU C IIPaBUIAMU KOMIIOHEHTA B
HNCIOYKH XMMHUICCKUX TEXHUKH 0€30MaCHOCTH, IMo3HaBaTeJbHbIE: 00LIeHNN U
IIpEBpaLICHUI ONUCHIBATH XUMHYECKUN BrnanmeroT oOumM npreMoM perieHus COTPYAHUYECTBE
SKCIIEPUMEHT C IOMOIIBIO S3bIKA | 3a1a4 co
XUMUH, €NaTh BBIBOJBI 110 KommykaTuBHbI€: CBEPCTHUKaMH U
pe3ynbTaTaM 3KCIIEPUMEHTA. YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSTCS | YUUTEISIMU
Tonyuam 6osmoodicnHocmo K KOOpJIMHAINK Pa3JINYHbIX TO3ULUI B
Hayuumuvcs: 0CO3HABaTh COTPYJIHUYECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBun [b u OT st coxpaneHus
370POBbsl OKPYKAIOIIHX.
23. | Kemne3o — yneMeHT 0112 Pacmonoxenue xenesa B [ICXD/.H. Hayuamyuca: naBatpb PerynsiTuBHbie: DopMUpyIOT
VII |rpyHHLI Menzeneesa u CTpoeHUe €ro aToma. XapaKTepHUCTHKY JKeJie3a II0 €ro [InanupyroT cBOM AEUCTBHUS C HHTEpEC K

dusnyeckue U XUMHUECKHE CBOMCTBA

nomwkennro B [ICXD

IMOCTaBJICHHON 3anaqel‘/'1 " YCIIOBUSAMU €€

KOHKPETHOMY




MoOOYHOM JKeJe3a — MPOCTOr0 BEIIeCTBa J.N.Menneneesa, pelIeHus, OLIEHUBAIOT MPABUIBHOCTh XUMHUYECKOMY
TIO/ICPYIIIIBL. XapaKTEepU30BaTh COCTAB aTOMa, | BEHITIONHCHHS JCHCTBUS AJIEMEHTY
xapaktepu3oBaTh pusmueckue U | Ilo3HABaTeIbHBIE:
dusnyeckue u .
XUMIUYCCKHIE CBOWCTBA JKeNe3a, CaMOCTOSATENBHO BBIACISIOT U
XUMHICCKUC OOBSCHATH 3aBUCUMOCTh CBOKMCTB | (JOPMYJIMPYIOT MO3HABATENBHYIO 1€,
CBOMCTBA KeJie3a. JKeJie3a OT €ro IOJIOXKCHUS B UCTIONIB3YIOT OOIINE MTPUEMBI PELICHHS
Haxoxnenue B TCXD .M. MeHneneesa, 3a1a4
npupoe. HCCIIeIOBaTh CBOWCTBA kenne3a B | KoMMykaTHBHBIE!
XOJI¢ BBITIOTHCHUS JIoImyCKaroT BO3MOXKHOCTD Pa3IMIHBIX
71a00paTOPHOTO OIIBITA, TOYCK 3PCHUS, B TOM YHCIIC HE
OIMMUCHIBATH XUMHUECKUH COBIAIAOIIHNX C UX cOOCTBeHHOM. U
JKCIICPUMEHT. OPUCHTUPYIOTCS Ha TIO3UIIHMIO MApTHEPa B
Tonyuam eo3modrcrocme OOIIICHUM W B3aUMOJCHCTBHH
HAyuumuvcs: TpaMOTHO
00paIaTbcs ¢ BEIECTBAMU B
MOBCEIHEBHOM JKU3HU
24. | CoenuHeHus xees3a 02 12 Ienetuueckue paanl Fe?'u Fedt Hayuamcs: xapaktepu3oBaTthb PeryisiTuBHbBIC: Pa3zButne
+2,+3 ux Baxueiiue conu xesesa. 3Ha'—ICHI/Ie (1)1/131/1‘1601(1/16 U XUMHYCCKHUEC Y4YUTBIBAIOT IMpaBUJIO B INITAHUPOBAHUU U OCO3HAaHHOI'O,
Kenesza CBOICTBa OKCHJIOB U KOHTPOJIE CrIoco0a pereHust YBaXHUTEILHOTO
KAQUYECTBECHHOC .
U €0 COEUHEHUM IS IPUPOABI U TUJIPOKCHJIOB Kele3a, ITo3naBarebHBIE: U
OIIpCICICHUC. HApPOHOTO XO3HCTBA. COCTaBJISATh XUMUYECKHE HCrionb3yioT MOMCK HEOOX OIUMOi JI0OpoKenaTelb
I'eneTnueckue psabl JeMoHcTpanuu. YPaBHEHHUs, XapaKTEPU3YIOIIIHE MH(GOPMALUH TS BHIIOIHCHUS Y4eOHBIX HOT'o
Fe *2 1 Fe *3, BzaumopelicTBre METaIOB C CBOMCTBA COEIMHEHU Kee3a, 3a/IaHUH C UCTIONB30BAHNEM yIeOHOMN OTHOIIICHUS K
Hemetamamu. [loxyuenue MIPOBOJHUTH Ka4eCTBEHHbIE JUTPATYPHI JIPYTOMY
runpokcunos xenesa (I11) u (I1). peakuuy, NOATBEPKAAIOIINE KommykaTuBHbIe: yenoBeKy. Ero
JIab. onbITHI: HaJIM4YKe B BOTHBIX PacTBOpax VYYUTBIBAIOT pa3HbIC MHEHHUS U CTPEMSTCA | MHEHHIO,
18. B3aumogeiicTBue xene3a ¢ KaTHOHOB elle3a, pemaTh K KOOPIMHAIINY PA3INYHBIX TTO3UINN B CIOCOOHOCTH
COJISTHOM KUCIJIOTOH. «UETIOYKW» MPEBPALLEHUI. COTPYIHUYECTBE BECTHU AMAJIOT C
19. IlonyueHue TUAPOKCHIOB Xene3a | [lonyuam 03moaicHOCHb JIPYTUMHU
(1) u (IIT) u ©3y4eHMEe UX CBOUCTB. Hay4umvcs: COCTaBIIATH JIOIEMU
«ILIETIOYKW» MIPEBPALLEHUH,
COCTABIIATH MOJIEKYIISIPHBIE U
TIOJTHBIC HOHHBIE YPaBHEHHUS 110
COKpAIIIEHHBIM HOHHBIM
YpaBHEHHSIM
25. IIpakTnyeckas 08 12 | Ilonyuyenue u cBOMCTBA COEAUHEHUI Hayuamcsa: obpamatscs ¢ PerynsituBHbie: OBnaneHue
padora Ne2 METaJIJIOB nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOJH II0 HaBBIKAMH ULt
Tonyuenne i W HarpeBaTeNbHBIMU IPHOOpPAMH | PE3YIIbTaTy MIPAKTUIECKOH
B COOTBETCTBHH C TIPAaBHIIAMHU eI TETHFHOCTH

CBOMCTBA COeIMHEHUN
METAJIOB

TEXHAKH O€30IIaCHOCTH,
OIHMCHIBATH XMMHYECKHUIA
IKCIEPUMEHT C TIOMOIIIBIO SI3bIKA
XHUMUH, JENaTh BEIBOJLI TI0
pe3yabpTaTaM IKCIIEpUMEHTA.

Ilo3naBarenbHbIC:

CTpoAT peueBoe BhICKAa3bIBAHUE B YCTHON
1 IHCBMEHHOH (hopMme
KommykaTuBHbIe:

YUHUTHIBAIOT pa3HbIC MHEHUSI U CTPEMSITCSI




Honyuam eo3moocnocms K KOOPJIMHAIINA PA3JINIHBIX TIO3UIHN B
HAYYumvCsl: OCO3HABATD COTPYIHUYECTBE

HEOOXOTUMOCTH COOFOICHUS

npasun b u OT g coxpaneHust

3JI0POBBSI OKPYKAIOIIHX.

206. HpaKTquCKaH 09 12 Pemmenue skcriepuMeHTaIbHBIX Hayuamcs: obpamarscs ¢ PerynsiTuBnbie: OBgnayenue
paGora Ne3 3a/1a4 Ha pacrio3HaBaHUE U nabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIOT MOIIATOBBIN KOHTPOJb 110 HaBBIKAMH JJIS
P MTOJTyYCHUE COCTMHEHHUIA METAJIIOB W HarpeBaTeILHBIMU MPUOOPAMH | PE3YIIETATy MIPAKTHIECCKOM

CIICHHC B COOTBETCTBHH C TIPABUIIAMHU JESITETFHOCTU
OKCHCPUMCHTAIbHBIX TEeXHHUKH 0E30MacHOCTH, IMo3naBaTeaBHBIE:
3aJaa4 Ha OIMMUCHIBATH XUMHUECKUH [IpoBoasT cpaBHEHHUE U KIaCCUDUKAIIHIIO
pacro3HaBaHUE U 9KCIICPUMEHT C MIOMOIIIBIO S3bIKA | IO 33JJaHHBIM KPUTCPHSIM
TIONTyUeHHe XUMHH, JIeTaTh BBIBOJIBI O KommykaTuBHBIE:
o e3yJbTaTaM 3KCIICPUMEHTA.
coemmeri e A
METaJLIOB Hayuumuvcs: 0CO3HABATh p
CUTYyaluAX

HEOOXOAUMOCTb COOIIOIEHUS

npaBuia b u OT s coxpaneHus

CBOCTO 37I0POBbS U

OKPY)KaIOIIUX.

27. | O6001IeHre 3HAHNIT 1512 Hayuamcs: 06061maTh 3HaHuA 1 | PeryJsTuBHbIE: Beipaxaror

o Teme «MeTamibhy MPEJCTABIATh UX CXeM, Tabnul, | BHocsAT HeoOXoauMbIie KOPPEKTUBBI B aJIeKBaTHOE

Mpe3eHTaINH JISMCTBHUE TOCTIE €r0 3aBEepIeHHs Ha MIOHUMAaHHe

OCHOBE €T0 M y4eTa XapaKTepa CIeNIaHHBIX | MPUYHH ycIexa
oMb oK U HeycIrexa
IHo3naBarenbHbIE: y4eOHOH
CTposT peueBoe BbICKa3bIBAHUE B YCTHOH | NIESITEIHHOCTU
Y MMCbMEHHOU (opme
KoMmMmyKkaTHBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA

28. KOHTpO JIbHAS 16 12 KonTtpomns npenmeTHsIxX 1 Hayuamcsa: npumeHsTh PerynsituBHbIe: [IposBisirtoT
paGora Ne2 MeTanpeIMEeTHBIX YIeOHBIX NEHCTBUI | MONydeHHbBIE 3HAHUS 1 OCyYIIECTBIISIIOT UTOTOBBIN M TIOIIATOBBI | OTBETCTBEHHO-
o Teme «MeTamIbhy Mo Teme «MeTayTpD» chopMHUpOBaHHBIE YMEHHS IS KOHTPOJIb T10 Pe3yIbTaTy CTh 32

penreHns yaeOHBIX 3a1a4 Ilo3HaBaTenbHbBIE: PE3yABTATHI
CtposT pedeBoe BbICKa3bIBaHUE B YCTHON
U IHCBMEHHOH (hopme
KoMmMmyKkaTHBHBIE: KOHTPOIUPYIOT
JICHCTBUS IapTHEPA
Tema 3. Hemerawibi(294.)

29. | OOmag 22 12 OOmmas xapakTepuCTHKa HEMETAINIOB: | Hayuamca: naBath onpenencaus | PeryjasiTuBHbIe: dopMupoBaHue
XapaKTePUCTHKA ronoxenne B Ilepronamdaeckoit TIOHSTHSIM [Tmarupyrot CBOM JICHCTBHS B CBA3H C | FOTOBHOCTH M
HEMETAIIIOB CHCTEME XUMHUYECKHIX DJIEMECHTOB «ATEKTPOOTPHUIIATEIIEHOCTEY « TIOCTaBJICHHOH 3a7]adeil ¥ YCIOBUSIMHA | CITOCOOHOCTH K

. Y. MenneneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB,

AIIOTPONHSD) XapaKTEpU30BaAThH
HEMETAJLIBI 0 UX MONOXKEHUIO B

ee pemeHus
Ilo3naBaTenbHbBIE:

00y4YeHHIO U
CaMOpa3BUTHIO U




3NeKTpooTpULaTenbHOCTh (D0) Kak
Mepa «HeMeTaNTIHOCTHY, psix D0.

TIICX3 A.1.Menpeneena,
OITUCHIBATH CTPOCHHE

CraBst 1 GopMyITUPYIOT LIENU |
po0JIeMBI YpoKa

CaMOO6pa3OBaHI/IIO Ha
OCHOB€ MOTHBAIlUA K

Kpucrannuyeckoe ctpoeHue (hm3myeckue CBOMCTBA KommykaTuBHBIE: 00yUYCHHIO U
HEMETAJJIOB — TPOCTHIX HEMETAIIJIOB, O0BACHATH AJIeKBaTHO UCTIONB3YIOT PEUYEBbHIC TTO3HAHHIO
BelecTB. Aysorponusi. Puzndeckue 3aBUCHUMOCTb CBOWCTB cpeactBa it 3PPEKTHBHOTO
CBOIMCTBA HEMETAIJIOB. HEMETAJIJIOB OT UX IOJIOKCHUS pelIeHns: KOMMYHUKATUBHBIX 3a]1a4
OTHOCUTEIBLHOCTh MOHATHH «MeTay | [ICXD
U «HEMEeTaJLI» JI.1.MeHneneeBa;cocTaBisTh
Ha3BaHUS COCAUHEHUM
HEMETaJIOB 1o (hopMyIe U
(hopMyI1 10 HA3BAHUIO, HAYYATCS
JlaBaTh ONpeneTeHHS
«aJIIOTPOIHUS, «AJIIOTPOITHBIE
MOAN(DHUKALIII.
Tonyuam 6o3moscnocms
Hayuumucs: IPOrHO3UPOBATH
CBOMCTBA HEU3Y4EHHBIX
3JIEMEHTOB M UX COCJIMHCHUN Ha
OCHOBE 3HaHUH O
MEPUOANYECKOM 3aKOHE
30. | OO01Me XuMHUYECKUE 2312 OO011He XUMHYECKHE CBOMCTBA Hayuamcs: xapaktepu3oBaTth PeryisiTuBHbBIC: PasBuBaror
CBOICTBA 29 12 HEMETAaJIJIOB CTPOCHHE HEMETAJUIOB, 00IIIHe ITocTanoBka y4eOHOM 3a7auu Ha OCO3HAaHHOE
XHMHUCCKHE CBOMCTBA OCHOBE COOTHECEHHSI TOTI'0, UYTO OTHOILICHUE K CBOUM
HCEMCTAJIJIOB.
HEMETAJIJIOB, OIKUCHIBATH OOIIKE W3BECTHO M YCBOCHO , M TOTO, YTO COOCTBEHHBIM
Hemeraiuisl B XUMHYECKHE CBOMCTBA ellle HEM3BECTHO TIOCTYTIKaM
npupoac u CIIOCOObI HEMETAJIJIOB C ITIOMOIIBIO s3bIKa Ilo3naBareabHbIC:
WX MTOJTYICHHUS XUMHH, COCTABIISTh YPaBHEHUS BreIaBHIKEHHE THUITOTE3, X
XUMHYECKUX PEaKITHid, 000CHOBaHME, JOKA3aTETLCTBO
XapaKTEePU3YIOINX XUMUIECKHEe
CBOMCTBA HEMETAJJIOB X KommykaTuBHbIe:
COETUHEHUN Y4aBCTBYIOT B KOJUIEKTUBHOM
THonyuam eosmodcHocms 00CYKAeHIH TIPOOIIEM, MPOSIBIISIIOT
Hay4umuCs: POTHO3UPOBATH aKTUBHOCTh BO B3aUMOJCHCTBUH JJIT
CBOWCTBAa HEM3YUCHHBIX pemIeHnst KOMMYHHKAaTHBHBIX 1
9JIEMEHTOB U UX COCIMHEHHMM Ha | MO3HABaTEIbHBIX 3aJa4
OCHOBE 3HAHUH O
MIEPUOTITIECKOM 3aKOHE
31. | Bo J0poJT 3012 ITonoxenue Bogopoaa B Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: DopMUpyIOT
Ilepnoauueckoii cucreme BOZIOPOJ, 110 €T0 MOJOXKEHUIO B Pasnmugator criocod u pe3ynbrat KOMM YHUKaTUBHBIH
XUMHUYECKUX DJIEMEHTOB TICXD J..N.Menneneena, IEUCTBUS KOMIIOHEHT B
. . MenneneeBa. Ctpoenne atroma XapaKTepU30BaTh CTPOCHUE IHo3naBarenbHbIE: 00IIeHNH 1

U MOJeKynbl. Du3nuueckue u
XMMHUYECKHE CBOWCTBA BOIOPOJIA, €r0
MOJTYYEHHE ¥ IPUMEHEHHUE.

aToMa BOAOpPOa, OOBACHAITD €ro
BO3MOJKHBIE CTEIIEHN OKUCIIEHUS,
XapaKTepHU30BaTh

Branetot o0mmM npuemMoM peneHus
3agad
KomMmykaTuBHBIE!

COTPYIHHYECTBE CO
CBEPCTHUKAMU B
nporecce




JIa0. onbITHI:
20. ITonyuenune
U pacmo3HaBaHUE BOIOPOIA

(hm3mIecKre M XUMITYCCKHE
CBOWCTBA BOJOPO/Ia, OOBSICHATH
3aBUCHMOCTh CBOICTB BOIOpO/Ia
ot nonoxkenus ero B [ICXD
J.Ml.MeHnneneena, onuchiBaTh
nabopaTopHbIE U
MPOMBIIIJICHHBIC CIIOCOOBI
MOTYYCHHUS BOJIOPOA .
Tonyuam eo3modcnocmo
Hayuumscsi: OOBSICHATH
JIBOMCTBEHHOE TIOJI0KEHUE
Bonopona B [ICX0D
J.N.MeHnpaeneesa, rpaMOTHO
00paIaTbcs ¢ BEIECTBAMU B
TTOBCETHEBHOW KU3HU

JloroBapmrBaroTCcsi 0 COBMECTHOM
JIEATEILHOCTH 0] PYKOBOACTBOM
YUUTEIS

00pa3oBaTenpHON
JIEITEIbHOCTH

32. | Bona 12 01 Crtpoenue monekyinbl. Bomoponnas Hayuamcs : xapaktepu3oBathb PerynsiTuBHbie: Nmerot nienoctHoe
XUMH4ueckas cBs3b. Ousznueckue CTPOCHNE MOJICKYJIBI BOAOPOJaA, HJ’[aHI/Ipy'K)T CBOHU ﬂeﬁCTBHﬂ B CBS3U C MHUPOBO33pPCHUC,
CBOMCTBa BOJbl. AHOMAJIUH CBOWCTB (usnueckre 1 XUMHYECKUe [IOCTaBJICHHOM 3a/1aueil U YCIOBUSIMHU | COOTBETCTBYIOLIEE
Bojbl. ['MapodunbHbIe 1 CBOICTBA BOJIbI, OOBSICHSTD €€ pelIeHus COBPEMEHHOMY
ruapodoOHbIC BEIecTRa. AHOMAJIMU BOJIBI, CIIOCOOBI IMo3naBaTeJbHbIE: YPOBHIO pa3BUTHS
XUMHYECKUE CBOUCTBA BOABI. OYHMCTKH BOJBI, IPUMEHSATEH B CraBst u GopMyITUPYIOT LIENU 1 HayKH1
KpyroBopot BozsI B mpupoze. OBITY DUIIBTPBI TSI OYUCTKH npoOJIeMbI YpOKa
Bomoouncrka. Asparus BOJBL. BOJbI, TPAaBWIIBHO HCHONB30BaTh | KomMMykaTuBHBIE:
BeitoBbie GunbTphl. MUHEpaNbHBIE MUHEpaJIbHYIO BONY, BBIMONHATh | KOHTpOnMMpyloT AeHCTBHA mapTHEpa
BOJIBL. JIMCTHIIMPOBaHHAs BOAIA, €€ pacueTsl o ypaBHEHHSIM
MONTY4YEeHUE U IPUMEHEHHE. XUMHYECKUX PEaKIHid,
JIa6. onbITHI: MPOTEKAIONINX C YIaCTHEM BOJBL.
21. UccnenoBaHue MOBEPXHOCTHOTO Honyuam eo3modarcHocms
HATSDKEHUS BOJIBL. Hayyumscsi: 00bEKTHBHO
22. PacTBOpeHHe nepMaHraHara OLIEHMBaTh UH(OpMALIHIO O
KaJusl WM MEIHOTO KyIopoca B BEIIIECTBaX U XUMHUECKHIX
Boze. 23. 'uapaTtanus mporeccax, KpUTHIECKU
00€3BOJKEHHOT O Ccynb(haTa OTHOCHUTBHCSI K TICEBIOHAYIHOU
menu (II). 24. N3roroBnenne nHpOpMaLIH,
THIICOBOTO OTIedaTKa. 25. HeoOpOCOBECTHOM peKiiaMe
O3HAKOMIIEHHE C KOJUIEKIINENR
OBITOBBIX (PIITBTPOB.
26. O3HAKOMJICHHE C COCTABOM
MMHEPAJIIBHOM BOBI
33. | "'anoreusr: oOmas 1301 OO0mras xapaKTepUCTHKA TaJIOT€HOB! Hayuamcsa: xapakrepu3oBaTtb PerynsiTuBHbie: [IposBistoT
XapaKTePUCTHKA CTPOEHHE aTOMOB; TIPOCTHIE BEIIECTBA | CTPOCHHE MOJIEKYII TaJIOTCHOB, [Tmarupyrot CBOM JICHCTBHS B CBA3H C | OKONOMMYECKOe
¥ OCHOBHBIEC COCIMHCHUS TaJIOTEHOB, OIMMCHIBATH (PU3NICCKUE H TIOCTaBJICHHOH 3a7]aueil ¥ yCIIOBUSIMA | CO3HAHUE

ux cBorictBa. KpaTkue cBeneHus o
xJiope, Opome, grope u Hone.

XUMHYECKHE CBOMCTBA
raJIOTeHOB Ha OCHOBE

ee pemeHus
Ilo3naBaTenbHbBIE:




[IpumeneHune rasoreHoB 1

WX COCTMHEHUI B HAPOJTHOM
X03sICTBE.

JdeMoHcTpanum:

OO0pa3IIsl TaJoreHoB —

TIPOCTHIX BelllecTB. Bzanmonerictere
raJloreHOB C HATPHEM, ATIOMHHHUEM.
BeitecHeHne xiopom Opoma uiu oaa
W3 PaCTBOPOB HX COJeH

HaOJIOICHMI 32 WX
MpPEBPAIIEHUAMH BO BpeMsi
JIEMOHCTPAIMOHHBIX OIBITOB,
OOBSCHSATH 3aBUCUMOCThH CBOMCTB
rajJoreHoB MX OT MOJIOKEHUS B
TICX3 A.U. Menneneena,
COCTaBJISITH (POPMYIIBI
COEJTMHEH U rajJoreHoB U 10
(dhopmynaM aBaTh Ha3BAHUS
COEIMHEHUSIM T'aJIOTEHOB
Tonyuam eo3mooicHocme
Hay4umsCcs: OCO3HABaTh
HEOOXOTUMOCTh COOJTFOICHHS
MIPaBUII SKOJIOTUYECKOM
0e30MacHOCTH MpH 0OpalleHUH ¢
raJjoreHaMu

CraBst 1 GopMyITUPYIOT LIENU |
po0JIeMBI YpoKa
KommykaTuBHbI€!

AJIEKBaTHO HCIIONB3YIOT peUeBhIC
cpencTBa st 3 (HheKTHBHOTO
penieHrsl KOMMYHUKaTHBHBIX 3a71a4

34. | Coenuuenus 19 01 OCHOBHBIE COCIMHEHUS TaJIONCHOB: Hayyamca: ycTaHaBIUBaTh CBA3b | PeryJ/isiTHBHbIE: Bocnutanue
TaJOreHORB raJoreHOBOJAOPOBI, COJIU MEXAY CBOMCTBAMM COCIMHEHUN | YUUTBIBAIOT IIPABUIIO B OTBETCTBEHHOT'O
raJJorcHoBOJAOPOAHBIX KHUCIIOT. 1 UX IPUMEHCHUEM, HSy‘{aTb IJIAaHUPOBAHWU U KOHTPOJIE cnoco6a OTHOILICHUS K
JlemoHcTpanum: CBOMCTBA COEIMHEHUM TaJIOTEHOB | pelIeHUs IpUpOE
OO0pasubl NPUPOHBIX B XO/I€ BBINIOJHEHUS ITo3HaBaTesbHBIC:
COEIMHEHUI XJ10pa. 71a60paTOPHBIX OMBITOB , Hcnonp3yioT mOMCK HE00OX 0AUMOi
Jlab. onbIThI: Tlonyuam eo3moorcnocmo uH(popMaLnK JJisl BHITIOTHEHUSI
27. KauecTBeHHas peakius Ha Hayuumucs: UCIOJIb30BATh yueOHbBIX 33JJaHUIl C HCTIOb30BAHHEM
raJoreHuI-MOHbI MPHUOOPETECHHBIE KOMIIETEHIINN yueOHOM JTUTPATYpBI
IIPY BBIIIOJIHEHUM IPOEKTHBIX KommykaTuBHbI€!
paboT 1o U3y4EHHIO CBOMCTB U Y4uTBIBAIOT pa3HbIE MHEHUS U
CIOCO0OB MOTYYECHUS U CTPEMSITCS K KOOpAUHALUI
pacno3HaBaHUs COEIMHEHUMN Pa3JINYHbIX MTO3ULUI B
TaJOTeHOB COTPYJHUYECTBE
35. IMpakTnyeckas 20 01 | Peurenue skcniepuMeHTaNbHBIX 33724 | Hayuamcs: obpamaTbes ¢ PerynsituBHbie: OBnanenue
padora Ned no teMe «lloarpymnmna ranoreHos nmabopaTopHeIM 00opynoBaHHeM | OCYIIECTBIISIIOT MOIIATOBBII HaBBIKAMH IS
P W HarpeBaTeNbHBIMU PUOOpPaMH | KOHTPOJB IO PE3yIbTaTy MIPaKTUIECKON
CLICHHC B COOTBETCTBUH C NPaBUIAMU JIeATEeIbHOCTH
SKCIIEPUMEHTAIbHBIX TEXHUKH OE30IaCHOCTH, Io3HaBaTeJbHbIE:
3ajgav 1o TemMe OMUCHIBATH XUMHYECKUN [IpoBoasT cpaBHEHUE U
«[loarpymnmna SKCIEPUMEHT C TIOMOIIBIO S3bIKA | KJIACCH(UKAIIO TI0 3aJaHHBIM
TJIOFCHORBY XHUMHH, JI€TIaTh BBIBOBI 110 KpUTEPUSIM

pe3yibTaTam 3KCIepPUMEHTA.
Honyuam 603modcHOCmb
HAYYUumbCsl: OCO3HABATh
HEOOXOIUMOCTE COOJIFOIEHUS
npaBun [b u OT st coxpaneHus
CBOCTO 3JI0POBBSL 1

KommykaTuBHbIe:
Haxonsat obmiee pemenne yaeOHOM
3a1a4n




OKPYXaIOUINX

36. | Kuc JI0POJT 26 01 CrpoeHue aToMa U aJJIOTPOIUS Hayuamcs:, PerynsiTuBnbie: Crpemienue K
KHCJIOPO/Ia; CBOWCTBA M TPUMEHECHUE | XapaKTePH30BaTh CTPOCHHUE Pasmudator crioco0 u pe3ynbrat 3JI0pOBOMY 00pazy
€ro aJUTOTPOITHBIX MOTU(DIKAIIHHA. MOJICKYJTBI KHCIOPOa, JeHCTBUS JKHA3HH
JIab. onbITHI: COCTaBJISITh XUMUYECKUE IMo3naBartejibHbIE:

28. Ilomyuenue YpaBHEHHUS, XapaKTepU3yIOIIHe Branetor o0mmM npuemMoM peneHus
¥ Paclo3HaBaHUE KHUCIOPOIa XUMHIYECKHE CBOWCTBA 3a1a4
KHCIIOPOJIa, OOBSCHSTH KommykaTuBHBIE:
MPUMEHEHHUE aJUTOTPOITHBIX JloroBapuBarOTCs O COBMECTHOM
MOTU(HKANNN KUCITIOPOIa, JIESITETPHOCTH T10J] PYKOBOJICTBOM
OIMMCHIBATH JIAOOPATOPHBIC U YUUTENSA
MPOMBIIIJICHHBIC CIIOCOOBI
MOJTyYEHUsT KUCIoPOJIa .
TIonyuam 6o3mooicnocms
HAyuumuvcs: TpaMOTHO
00paIaTbcs ¢ BEIECTBAMU B
MOBCEIHEBHOM KU3HU
37. Cepa, ee ¢pusnueckue 27 01 CrtpoeHue aToMa U aJiotponus cepol; | Hayuamcs:, PerynasiTuBHbIC: DopMHUPYIOT OCHOBBHI
H XUMHUECKHe CBOWCTBA M MIPUMECHEHUE XapaKTepU30BaTh CTPOCHHE PaznuuatoT ciocod u pe3yabTaT 9KOJIOTHYECKOTO
< POMOHMYECKOM CepEhl. MOJIEKYJIBI Cepbl OOBSICHSTD JIEUCTBUS MBILUICHHS
CBOUCTBA JleMoHCcTpamum: 3aBUCUMOCTh CBOMCTB cephl OT ee | [lo3HaBaTe/IbHbIE:
BsaumoneiictBue cepsl nonoxkenus B IICXD J1.1. Biiagetot o0mmm npuemMom peeHus
C MeTaJIaMH, BOJOPOAOM H MenneneeBa, COCTaBISTh 3a7a4
KHCIJIOPOJIOM. XUMHYECKHE YpaBHEHUS, KommykaTuBHbI€!
JIab. onbIThI: XapaKTepU3yIoIUe XuMUIeckue | JloroBapuBaroTCsi O COBMECTHOM
29. 'opeHue cepsl Ha BO3yXe U B CBOWCTBA CEpbI, OOBACHITH JIESITEIPHOCTH, IPUXO0/IS K 00IIeMy
KHCIIOPOAE MIPUMEHEHUE aJUIOTPOITHBIX pernieHnto
Moau(pUKaLUi cepbl
Honyuam eo3modarcHocms
Hay4umucs: TPaMOTHO
o0parnaTbcs C BEIeCTBaMU B
MOBCEIHEBHOM XKU3HU

38. | CoenuHeHHsI cepbl 02 02 | Oxcumesl cepst (IV) u (VI); ux Hayuamcs:, PeryasiTuBHbIE: DopMUpPYIOT UHTEPEC
TONTy4YeHNE, OITHCHIBATH CBOMCTBA YUHUTHIBAIOT MPAaBUIO B K KOHKPETHOMY
CBOHCTBA U MIPUMEHEHUE COCIMHEHUI Cephl, COCTaBIATh TUTAHUPOBAHHUU M KOHTPOJIE crtocoba | XUMHYECKOMY

YpaBHEHHS PEeaKLH, pemeHns JJIEMEHTY, TTOUCK
COOTBETCTBYIOIIHNX «IETIOUKE) Ilo3HaBaTeabHbIE: JTOTIOTTHUTETHHOM

MpEeBPaLLCHUN

Honyuam eo3modrcHocms
Hay4umuCs: TPOTHO3UPOBATH
XHMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB U
CTpOCHUS

Hcnonp3yroT mouck HeoOXoauMoit
nH(pOpMAaLUH IS BHITTOTHEHHS
y4eOHBIX 3aJJaHUH C HCTIOIb30BAHIEM
yaeOHOH TUTPaTyphI
KommykaTuBHbIe:

KonTponupyrot nefictBue naptHepa

WHPOPMAIIUHN O HEM.




39. CepHag KUCJIOTa KakK 0302 CepHas KUCIIOTa KaK 3JIEKTposuT u ee | Hayuamcs:, PerynsiTuBnbie:
JIEKTPOIIAT H €€ COJIA COIH, MX TIPHMEHEHNE B HAPOHOM OIMUCHIBATH CBOMCTBA CEPHOM PaEJ'II/IanOT croco0 ¥ pe3yabTaT
XO3SIHCTBE. KHUCJIOTBI, B XO/I€ IPOBEACHHUS JIeHCTBUSA
JdemoncTpauuu: 71a00pATOPHBIX OMBITOB , I[Ho3naBarenbHbIE:
OO0pasIbl MPUPOTHBIX MIPOBOAUTH KAUYECTBEHHYIO Brnazgeror 00ImImM IpueMoOM peleHus
coenuHeHu cepbl. OOpa3Ibl peakuuio Ha cynbdaT - HoH 3a1a4
BaKHEUIINX JJI1 HAPOJAHOT O Tonyuam eo3modcnocmo KommykaTuBHBIE:
X03s1HicTBa CyIb(aToB. HayuumsCs: XapakTepu30BaTh JloroBapuBaroTCsi O COBMECTHOU
JIab. onbIThI: 0co0bIe CBOMCTBa NESITETPHOCTM, TIPUXOMAT K 00IIEMY
30. CpoiicTBa pa30aBiIeHHOI CEpHOI KOHIIEHTPUPOBaHHOI CepHOIl peleHuto
KHUCJIOTBI KHCJTOTBI
40. CepHast KUCIIOTa Kak 09 02 CepHasi KUCJIOTa KaK OKUCIIUTENb. Hayuamcs :cocTaBisTh PerynsiTuBHbie: HcnpIThIBaOT
OKHCIIATEb. IIponsBoncTBo cepHoit Kucnotel U ee | ypaBHeHHs OBP c yuactuem [InanupyroT cBOM NEeHCTBUS B YyBCTBO I'OPJIOCTH 3a
o vaenme i TpUMEHEHUE CEPHOH KUCIIOTBI, OMUCBIBATE COOTBETCTBHH C MOCTAB/ICHHOM POCCHICKYIO HAYKY
¥ . 0051acT TPUMEHEHUs CepHOU 3a/1a4ell U yCIOBUSAMU ee peau3aliu
NPUMCHEHNUEC CEPHOU KMCJIOTBI Io3naBaTeabLHbIE:
KUCJIOTBI Tlonyuam eo3modarcHocme BrageroT o0mmM npuemMom penieHus
Hay4umucs.: TPUBOAUTH 3a7a4
IIPUMEPBI YPAaBHEHUI PEAKLM, KoMMmykaTHBHbBIE!
JISKAIIUX B OCHOBE KoHTonmupyrot nelicTBus mapTHepa
MIPOM3BOJICTBA CEPHON KHUCIIOTHI
41. IIpakTnyeckas 10 02 | Pemenme skciepuMeHTaNbHBIX 33034 | Hayuamcsa: obpaimatscs ¢ PerynsiTuBHbIC: YMEIoT ylpaBisiTh
paGora Ne5 no TeMe «Iloarpyrmma Kuciopoma» nabopaTopHeIM 00opynoBaHueM | OCYIIECTBISIIOT MOIIATOBBII cBoei
P 1 HarpeBaTeNbHBIMU PHOOpPaMH | KOHTPOJb IO Pe3yIbTaTy [T03HABATEIbHON
CILICHNC B COOTBETCTBHH C IPaBUIIaMHU JIESITETTFHOCTBIO
OKCIICPUMCHTAJIBHBIX TEXHUKH 6€30IacHOCTH, Io3naBaTeJbHbIE:
3a71a4 10 TEME OMKCHIBATH XUMHYECKUN CtposT peueBoe BhICKa3bIBaHHUE B
«[Toarpymma IKCIEPUMEHT C TIOMOIIIBIO SI3bIKA | YCTHOW M MUCbMEHHOU (opme
KHCIOPOIa» XUMHH, I€TaTh BBIBOIBI IO
pe3yabpTaTaM 3KCIIEpUMEHTA. KommykaTuBHbIe:
Honyuam eo3modzrcHocms YYHUTHIBAIOT pa3Hble MHEHHUA U
Hay4umCcs: OCO3HABATh CTpeMSTCS K KOOpIUHAIINN
HEOOXOIUMOCTE COOJTFOIEHUS Pa3IIYHBIX TTO3HIINH B
npaBwi b u OT st coxpaneHus | COTPYIHUYECTBE
CBOETO 37I0POBBSL U
OKPYIKaIOMIAX
42. | A30T U ero cBoiicTBa 16 02 CtpoeHne aToMa 1 MOJIEKYIEI a30Ta; Hayuamecs:, PerynsiTuBHble: DopMUpPYIOT UHTEPEC
CBOMCTBA a30Ta KaK MPOCTOTO XapaKTepHU30BaTh CTPOCHUE [I1aHUpYIOT CBOM NEWCTBUS B CBSI3U C | K KOHKPETHOMY
BEIIeCTBa aToMa M MOJICKYJIBI a30Ta, TIOCTAaBJICHHOH 3a7aueil ¥ YCIOBISIMH | XUMHUYECKOMY
OOBSICHATH 3aBUCHMOCTH CBOWCTB | €€ PEeIICHHS JJIEMEHTY
a30Ta OT €ro MOJOKEHUS B Ilo3naBaTenbHbIE:

TICXD .. Menneneena,
COCTaBJISITh XUMUYECKHE

CraBar 1 GopMyIHPYIOT HETH U
po0JIeMbl YpOKa




YpaBHEHHS, XapaKTePUIYIOIIHE
XUMHYECKHE CBOMCTBA a30Ta
Honyuam eo3moorcnocms
HAy4umsCsl: TpaMOTHO
oOparmatbcs ¢ BEMeCTBaMU B
MOBCETHEBHOM JKU3HU

KommykaTuBHBbI€!

AJIEeKBaTHO HCIIONB3YIOT pEUEBHIC
cpencTBa uist 3 (HeKTHBHOTO
penieHusi KOMMYHUKaTHBHBIX 3a71aq

43. | AMMHaK 1 ero 17 02 AMMMaK, cTpoeHue, CBOMCTBA, Hayuamcsa: onucelBaTh CBOMCTBa | PeryasiTuBHbIE:
coenunenus. Conu noixy4yeHue u npuMeHerue. Comu aMMHaKa B XOZIe IPOBEICHUS IInaHupyroT cBOM NEHCTBUS B CBSI3H C
aMMOHHUSI, X CBOWCTBA U 71a00paTOPHBIX OIBITOB, MOCTaBJIEHHOM 3a7aueil U yCIOBUSIMHU
aMMOHHA NIpUMEHEHHE. MIPOBOJUTH KaYECTBEHHYIO €€ peleHus
JIad. onbITHI: PEaKIHIo Ha HOH -aMMOHUS Ilo3naBarenbHbIE:
31. N3yueHue cBOMCTB aMMHaKa. Tonyuam eo3modrcrocme CraBst 1 GopMyITUPYIOT LIENU H
32. Pacnio3HaBaHue coseil aMMOHUS HAy4umvCcs: NPUBOIUTD npo0JIeMBI YpOKa
MIPUMEpbI YpaBHEHUH peakiuii, KommykaTuBHbIe:
JIeXKaIUX B OCHOBE KonTtponupyroT neficTBust maptHepa
MPOMBIIIJICHHBIX CTOCO00B
IMOJIYYCHHNs aMMHUaKa
44. | Oxcumbl a30Ta 24 02 Oxcuapt azora(ll) u (1V) Hayuamcsi:, PeryasiTuBHbIE:
OMNMCHIBATh CBOMCTBA YuuThIBalOT MPaBUIIO B
COEZMHEHUI a30Ta, COCTABIATh TUIAHUPOBAHUH U KOHTPOJIE criocoda
YpaBHEHHUS PEaKLUH, pelenus
COOTBETCTBYIOIIUX «LETIOUKE) Ilo3HaBaTenbHbIE:
IIpEeBpaLLCHUN Hcnonp3yioT mOMCK HE00OX 0AUMOi
Ionyuam 6o3moorcHoCmb MH(POPMALUH TS BBHIIOIHCHUS
HAy4umsCcs. IPOrHO3UPOBATH y4eOHBIX 3aaHUI C HCIIOIb30BaHHEM
XUMUYECKHE CBOICTBA BEILIECTB yueOHOM JTUTPATYpBI
Ha OCHOBE MX CBOWCTB U KommykaTuBHbIe:
CTpPOCHUS KoHTponupyroT neiicTBre napTHepa
45. | A30oTHAas KUCJIOTa KaK 02 03 A3OTHas KHCIIOTa KaK 3JIEKTPONuT, ee | Hayuamcs:, PerynsiTuBHbie:
SIIEKTPOJIHT, & CBOICTBA U IPUMEHEHNE. OIKCHIBATh CBOKWCTBA a30THOM Pagnnqa}oT CHoco0 u pe3ysbTaT
JeMoHCTpanuu: KHUCIIOTBI, B XO/I¢ TIPOBEICHUS JIercTBUS
NIpUMCHCHIE 06 i 60paTOPHBIX OMBITOB IHo3naBarenbHbIE:
pa3Ibl BAKHEHIINX nabopaTop
JUISL HAPOJTHOTO XO3s1iicTBA HUTPATOB. | [lonyuam 603modcHOCHb Branetot o0muyM npueMoM penieHus
JIa6. onbIThI: HAY4UmbCs. COCTABISITH 3amaq
33. CgoticTBa «UEMOYKW» NPEBPALEHUN IO KommykaTuBHbI€:
pa30aBIIEHHON a30THOM KHCIOTHI a3oTry JloroBapuBaroTcsi 0 COBMECTHOM
JIEATENIEHOCTM, PUXOIAT K 00IIEMY
pELICHIIO
46. | A3oTHas KUCJIOTAa KakK 0303 A30THas KHCII0Ta KaK OKUCIIHMTEIb. Hayuamcsa :cocTaBnsTh PerynsiTuBHbie:

OKHUCIIUTENb, e
MOJTy4YeHUE

HwutpaTs! 1 HUTPUTHI, IpoOIIEMa UX
COJIep KaHMUS B C/X TPOTYKIINH.
A3OTHBIE ynoOpeHus
JdemoncTpauuu:

BzanmoneiicTBue

ypaBrerust OBP ¢ ygactiem
A30THOW KUCIIOTHI, IPAMEHSTh
COJIM a30THOM KHCIIOTHI B
MPaKTUIECKOH eI TeTbHOCTH,
MIPOBOJINTH KAYECTBEHHYIO

[InanupyroT cBOM NEUCTBUS B
COOTBETCTBHH C ITOCTABICHHON
3aJadell ¥ yCIIOBHUSMH €€ pean3aiin
IHo3naBarenbHbIe:

Branetor o0mmM npueMoM peneHus




KOHIIEHTPUPOBAaHHOH a30THON
KHCIOTBI C MEJBIO.

JIa6. onbIThI:

34. Bzaumogaelicteue
KOHIIEHTPUPOBAaHHOH a30THON
KHCIOTHI C MEbIO

PEaKIuio Ha HUTPAT - HOH
Honyuam 6o3modncnocms
HayuumsCs. XapakTepu30BaTh
0cOOBIC CBOWCTBA
KOHIICHTPUPOBAHHOMN a30THOM
KHCJIOTHI

3aj1a4d
KommykaTuBHbI€:
Konrtonmupytot neiictBus napTaepa

47. q>oc¢)0p, 09 03 CrtpoeHue aToMa U aJJIOTPOITHUS Hayuamca: PerynsiTuBHbie: DopMUPYIOT UHTEPEC
CoeiHeHus ¢docdopa, croiicTBa Georo u XapaKTepu30BaTh CTPOCHUE [InaHupyIOT CBOM JCHCTBHUS B CBSI3H C | K KOHKPETHOMY
I KpacHoro (ocdopa, ux npuMeHeHue. | aroma pocdopa, 0OBIACHITH MOCTABJICHHOM 3a7a4cil U YCIOBUSAMH | XUMHYCCKOMY
bocgopa. Honsrue o OCHOBHBIE COEAUHEHHS: OKCH]T 3aBHCHMOCTB CBOWCTB (ochopa | ee pereHns 3IIEMEHTY, MTOUCK
(ocdopubix docdopa (V) u oprodocdopras kuc- | ot ero nonosxkenus B [ICXD JIL.U. | Mo3naBaTeabHbIe: JIOTIONTHUTENBHOM
YAOOpEHHUAX nota, ¢pochatsr. DocdopHbie MeHpeneeBa, COCTaBIATh CraBst 1 GopMyITUPYIOT LIENU H nHpopManum 0 HeM.
ya00peHus. XHUMHYECKHE YPaBHEHHS, npo0IeMbl ypoka
JemoHcTpammmu: XapaKTepHu3ykoIie XuMuaeckue | KoMMykaTHBHBIE:
OOGpa3sibl MPUPOIHBIX CBOICTBa a30Ta AJIEKBAaTHO HCIIONB3YIOT PeUeBbIe
coeauneHuit pocdopa. O6pasis! B pe3ysbTaTe MPOBE/ICHHs cpeactBa st 3GGEKTUBHOTO
BaXKHENIIINX JJIA HAapOHOI'O Ha60paTOpHLIX OIIbITOB, peuieHust KOMMYHUKATUBHBIX 3a/1a4
xo3siiicTBa (ocaTos. MPOBOJIUTH Ka4ECTBEHHYIO
Jla6. ombIThI: peakuuio Ha (ocdar - HoH
35. 'openue dochopa Ha Bosayxe U B | [lonyuam 603M0OAHCHOCTIb
KHUCIIOpOJE. HAY4UMbCA. OINCHIBATH
36. PacrioznaBanue docdaros (uznueckre U XUMHYECKUE
IPOLIECCHI, SBIISIOLINECS YaCThIO
KPYrOBOpPOTa BEILECTB B NPHPOJIE
48. ymepo II 10 03 CtpoeHue aTomMa 1 aJIOTPOIIUS Hayuamcsa: Xxapakrepu3oBaTh PerynsiTuBHbIC: DopMupyroT
yriepona, CBOMCTBa ero CTpOEHHE aTOMa YIieposa, Pa3znuuarot crioco6 1 pe3ynabrat HHTEpEeCC K
MoOAN(HKAIMHI U UX IPHMEHEHHE. OOBSICHATH 3aBHCHMOCTb CBOMCTB | IEHCTBUS KOHKPETHOMY
JemoncTpanuu: yriaepozia OT ero HOJIOKEHHUS B IMo3HaBaTeJ bHbBIE: XUMHYECKOMY
[lornomenue yriem pacTBOPEHHBIX IICX5 .M. Menzeneesa, Brianerot oOImM nprueMoM pelieHust | 3JIeMEHTY, TOUCK
BEILECTB WM Ia30B. BoccTaHOBNIEHHE | COCTaBISATH XUMHUYECKHE 3a1a4 JOTTOJTHUTENBHOH
MeIH U3 ee OKCHIA yIieM. ypaBHEHMsI, XapaKTepH3yIOIIUe KomMykaTHBHbIE: UH(POPMALUH O HEM.
JIa6. onbIThI: XUMHMYECKHE CBOMCTBA yriaepoga | JloroBapuBaroTCsi O COBMECTHOU
37. TopeHue yrist B KUCIOpone Tonyyam 6o3moorcHocms JeATEINBHOCTH MO/ PYKOBOJICTBOM
HAY4YUmbCA. OIHCHIBATH YUHUTEIS
(hu3rIecKre M XUMITYECKHE
MPOLIECCHI, SBIISFOLINECS YaCTHIO
KPYrOBOpPOTA BEILIECTB B IPHPOJIE
49. | Okcunsl yriaepojaa 16 03 Oxcunet yrepona (I1) u (IV), ux Hayuamcs:, PeryasiTuBHBIE: DopMUPYIOT yMEHHE

CBOICTBA U IPUMEHEHUE

OITMCBHIBATH CBOWCTBA OKCHJIOB
yTIIeposia, COCTABIIATh
YpaBHEHUS peaKLui,
COOTBETCTBYIOIINX «IIETIOUKE)
MPEBPALLEHHN . TPOBOJUTH

Y4uTBIBAIOT NPaBUIIO B
TUIAHUPOBAHUH U KOHTPOJIE CTIocoba
pemeHus

Ilo3naBarenbHbIC:

Hcrionp3yIoT MONCK HE0OX OIMOM

HCIIONB30BaTh 3HAHUS
B OBITY




Ka4eCTBEHHYIO PEAKITHIO 110
pacro3HaBaHUIO YIIIEKUCIIOTO
rasza

Honyuam eo3modncnocms
HAy4yumvCsl: MPOrHO3UPOBATH
XHMHUYECKHE CBOMCTBA BEILECTB
Ha OCHOBE UX CBOMCTB U

nH(pOopMAanuK 1715 BHITTOTHEHHS
y4eOHBIX 3aJJaHUH C HCTIOIb30BAHIEM
y4eOHOM TUTPaTypbl
KommykaTuBHbI€:

KonTtponupyror aeiictBue napTHepa

CTpPOCHUS
50. | YrompHas KUCJIOTa U 17 03 | Yromnbuas kucnora. Conu yroibHOR Hayuamcs: PerynsiTuBnbie: DopMUPYIOT YMEHHUS
eé COJIM. KHCITOTBI: KaJIBIHT, COJa, MOTall, UX JlaBaTh ONpEEIeHus MOHATHAM | Paznuyaror cnocob u pe3ynbTar UCIIOIb30BaTh 3HAHMS
3Ha4YEHHE W NPUPOIE U KUIHU <OKECTKOCTH BOJIBIY ,ONHCBHIBATh JIeUCTBHS B OBITY
KecTkocTh BOABI U 8 4
. YeJOoBeKa. CBOICTBA YTrOJIBHOM KUCIIOTHI, IMoznaBaTenbHbIE:
CrIocoOs! e€ XKecrkocTh BOIBI M CIIOCOOBI ee COCTaBJISITh YPAaBHEHUS peakiyi, | Brageror oOmuM nmpueMoM perieHus
YCTpaHCHHUA YCTpaHEHU. COOTBETCTBYIOIIUX «LIETIOYKEN 3a7a4
JdemoncTpauuu: MpeBpaIleHHi , COCTaBIIATh KommykaTuBHbI€!
OO0pasIbl MPUPOIHBIX COCAUHCHUN Ha3BaHMS COJIEH yrolbHOM JloroBapuBaroTcsi 0 COBMECTHOM
yriepona. O0pa3ibl BaKHEHIINX 115t KHUCJIOTHI, JIEITENIbHOCTM, TPUXOIAT K 00IEMY
HapOIHOI0 XO035MCTBa KapOOHATOB. MPOBOJIUTH Ka4ECTBEHHYIO pelIieHno
Jlab. onbIThI: peakiuio Ha KapOOHAT - HOH
38. IlomyyeHue yroiapHOM KUCHOTHL U | [lonyuam 03modcHOCHb
u3ydeHue ee cBoictB. 39. [lepexon Hay4umucs: TPOTHO3UPOBATH
KapOOHATOB B THIPOKAPOOHATHI. XUMHYECKHE CBOMCTBA BEIIECTB
40. Paznoxenue ruapokapOoHara Ha OCHOBE MX CBOICTB U
HATpUs CTPOCHUS
51. | KpemHuuii 3003 CtpoeHue aToMa KpEeMHHUS; Hayuamecs:, PeryasiTuBHbIE: DopMupyroT
KPHUCTAITMYECKUI KPEMHHUH, €ro XapaKTepHU30BaTh CTPOCHUE AJIeKBaTHO BOCIIPUHIMAIOT HHTEpeca K
CBOHCTBA U MIPUMEHEHUE aToMa KpeMHUs, OOBSICHATD MPEIOKEHHS U OLCHKY YUUTENS U KOHKPETHOMY
3aBHUCHMOCTh CBOICTB KPEMHUS OJTHOKJIAaCHUKOB XUMHYECKOMY
ot ero nonoxenus B [ICXD JIL.U. | Ilo3HaBaTenbHbIE: 3JIEMEHTY, ITOMCK
MeHzesneeBa, COCTABIATh Beioupator Hanbomnee 3pexTuBHbIE | ITOMOTHUTEIBHOU
XUMHYECKHE YpaBHEHUS, CIOCOOBI pelIeHH s 3a71a4, uHpopMaInK 0 HeM.
XapaKTePU3YIOIINEe XUMIUECKHE | KOHTPOJIHPYIOT U OLEHUBAIOT
CBOHCTBA KPEMHUS TIpOIIeCC M PE3yNbTAT AESTENFHOCTH
Tlonyuam so3zmoorcnocmo KommykaTuBHbIe:
Hay4umuCs: TPAMOTHO JloroBapuBaroTCs O pacnpeneieHun
o0paraTbcs C BEMIeCTBAMU B (yHKIMI ¥ polieit B COBMECTHOIA
MTOBCEIHEBHOW JKU3HA JIESITETPHOCTH
52. | Coenuuenus KPEMHUS 3103 Oxcun kpemuus (IV), ero npupomnsie | Hayuamcs:, PeryasiTuBHBIE:

pazHoBUIHOCTH. CHIIMKATHL.
3HadueHNE COCTMHEHNH KPEMHUS B
’KMBOM U HEXXUBOW MTPUPO/IE.
JdemoncTpaumn:

OO0pa3IIsl IPUPOAHBIX COCTUHECHUH
KPEMHHSL.

OIMCHIBATH CBOMCTBA OKCHIA
KPEMHHS, COCTABIISTh YPaBHEHHUS
peakuuii, COOTBETCTBYIOLIUX
«TETIOYKE» TPEBPAICHUH .
MIPOBOJNTH KAYECTBEHHYIO
pEaKLMI0 Ha CWJIMKAT - HOH

YUuTBIBAIOT NPaBUIIO B
TUTAHUPOBAHHUHU ¥ KOHTPOJIE crrocoda
pemeHns

ITo3naBaTenbHBIE:

Hcnonp3yroT mouck HeoOX oauMoit
WHPOPMAIINH [T BEITIOTHCHHAS




JIa6. onbIThI:
41. IlonyueHne KpeMHEBOM KUCIOTHI
U U3YYEHHUE €€ CBOWCTB

Honyuam eo3moocnocms
HAYyYumsCsl: MPOrHO3UPOBATH
XHMMHUYECKHE CBOMCTBA BEILECTB
Ha OCHOBE UX CBOMCTB K

y4eOHBIX 3aJJaHUH C HCTIOIb30BAHHEM
y4eOHOM TUTPaTypbl
KommykaTuBHbI€!

YYNUTHIBAIOT pa3HbIC MHEHUS U

CTPOEHUS CTpEMSTCS K KOOPIMHAIINN
Pa3THYHBIX TTO3HITUH B
COTPYJTHUYECTBE
53. | CuymmkaTtHas 06 04 TlonsaTHe 0 cuIMKaTHON Hayuamcsa: npaktuueckomy PerynsiTuBHbie: DopMUPYIOT
IIPOMBIILICHHOCTD MPOMBIIIIEHHOCTH. CTEKII0, IIEMEHT, MPUMEHEHUIO COeTMHEHUH PafnuqaroT CIOCO0 | pe3ysibTaT NOHMMaHKE
KepaMuKa. KpEeMHUS JIeHCTBUS 0COOEHHOCTEH KHI3HH
JdemoncTpaumn: Tonyuam 6o3moocnocms Ilo3naBarenbHbIE: U TPY/a B YCIOBUSIX
OO0pa3sIisl CTeKIIa, KEPAMUKH, IIEMEHTA | HaYy4umbCsi: MPOTHO3UPOBATH BrnaneroT o0umM npreMoM pelieHust | nHGOpMaTA3auu
XUMUYECKHE CBOICTBA BEIIECTB 3a7a4 obrrecTBa
Ha OCHOBE MX CBOWCTB U KommykaTuBHbI€:
CTpOEHHS JloroBapuBaroTcsi 0 COBMECTHOI
JIeSITENIbHOCTH MO PYKOBOJICTBOM
YUUTEIS
B54. IMpakTuyeckas 07 04 | Ilonyuenue, cobupanue u Hayuamcs: obparartscs ¢ PerynasiTuBHbIC: OBnajneHue
paGora Ne6 pacro3HaBaHHe nabopatopHbIM 00opyaoBanueM | OCyIIECTBISIOT MOIIATOBBIH HABBIKAMU TSI
il rasoB W HarpeBaTelbHBIMU IPHOOPAaMHU | KOHTPOJIb 110 pE3yNIbTaTy IIPAKTUYECKON
OﬂyquHe, B COOTBETCTBUM C IIpaBUIaMU JACATCIBbHOCTHU
cobupanue u TEXHHMKH 0€30IaCHOCTH, Io3HaBaTeJabHbIE:
pacCiio3HaBaHUEC ra3oB ONUCHIBATH XUMHYECKUI CrposT peueBoe BBICKa3bIBAHUE B
IKCIIEPUMEHT C TIOMOIIIBIO SI3bIKA | YCTHOW M MUCbMEHHOU (opme
XUMUH, IeTaTh BHIBOJBI 110 KommykaTuBHbIe:
pe3yabpTaTaM 3KCIIEpPUMEHTA. YYUTBIBAIOT pa3Hble MHEHUS U
Honyuam eo3mozrcHocms CTpeMSTCs K KOOpIUHAIINN
HayuumsCcs: OCO3HABATh Pa3IIMYHBIX TTO3UIIUH B
HEOOXOIUMOCTE COOJIFOIEHUS COTPYIHUYECTBE
npaBuwi b u OT s coxpaneHus
CBOETO 37I0POBBS U
OKPY>KaIOIMIHUX
55. | O0o01IeHne no TeMe 1304 Hayuamca: o000mate 3HaHus 1 | PerynsituBHbIe: Beipaxkarot
«HeMeTamisiy MPEACTABIATh UX CXEM, TaOIHII, BHocsaT He0OX0IIMBIE KOPPEKTHBHI B | aIeKBATHOE
TIpe3eHTaIHH JISHCTBHUE TIOCIIE €70 3aBEPIICHNS HA | TIOHMMAaHUE IPHINH
OCHOBE €ro y4eTa CIelTaHHbIX ycrexa U Heycrexa
oo oK yaeOHOI
IMo3HaBaTeabHbIE: JIeATENBHOCTH
CtposiT peueBoe BhICKa3bIBaHUC B
YCTHOM ¥ THCBMEHHOH (popme
KommykaTuBHble:
Koppektupyrot neiicTBus napTHepa
56. KonTpoabHnas 14 04 | KonTponb npeaMeTHBIX U Hayuamcsa: npumeHsTh PerynsiTuBHbBIE: OCYLIECTBISIOT [IposBistor

pabora Ne3 o teme

METaNpeIMETHBIX YIeOHBIX ISHCTBUIH

MOJYYCHHBIC 3HAaHU U

IIOIIATOBEIM M UTOTOBEIN KOHTPOJIb

OTBCTCTBCHHOCTH 3a




«HeMmeTasuie o TeMe «Hemerasib chopMHUpOBaHHBIC YMEHHUS IS 0 PE3YNIBTaTy PE3YABTATHI
penreHns yaeOHbIX 3a1a4 IMo3HaBaTeabHBIE:
CTPOSIT PeYCBOC BHICKA3EIBAHKC B
YCTHOI U TIHCBMEHHOH (opme
KoMMyKkaTHBHBIE: YIUTHIBAIOT
pa3HbIC MHEHUSI U CTPEMSITHCS K
KOOPJIMHAIIMY Pa3]IMYHBIX TIO3UIHH B
COTPKYIHUYECTBE
Tema 5. O6001IeHHEe 3HAHNI 10 XUMMHU 32 Kypc 0CHOBHOI mKo.bl. [logroroBka k urorosoii arrecranuu (I'MA) (114.)
57. HepI/IO JIMYECKUNA 2004 ITepnoauueckuii 3akoH u Hayuamcs: 06001math PerynsiTuBHbie: [IposBrsitoT
3aKOH U Ilepuonuueckas cucrema WH(POPMAIIUIO 110 TEME B BHIC [T1aHupYIOT CBOM JICHCTBUS B OTBETCTBEHHOCTH 3a
Tepuonueckas XUMUYECKHX DJIEMEHTOB § CXEM, BBIMTOJIHATH TECTOBBIE COOTBETCTBUM C NMOCTABIICHHOM pe3ynbTar
p . Y. Menneneea. ®uznueckuit 3aJlaHUS 3ajlaueil ¥ YCIIOBUSIMU €€ pealn3aluu
cucrema CMBICIT TIOPSIZIKOBOTO HOMEpa Ilo3HaBaTeIbHBIE: CTABST
)1. W. Menneneesa B 3JIEMEHTa, HOMEPOB Neproaa u 1 QOpMYIUPYIOT LEIH U TPOoOIIeMbI
CBETE TCOPHH TPYIIIBL. YpOKa; OCO3HAaHHO U NMPOU3BOJIEHO
CTpOGHI/IH aToMa CTpOAT B yCTHOI/I U MUCBMCHHOU
hopme
KomMMyHuKaTHBHBIE:
Bnagenue MoHonorn4yeckoi u
JTHAJIOTHUYECKON (hopMaMH peyH
58. | 3aKOHOMEPHOCTH 21 04 | 3akoHOMEpHOCTH Hayuamcsa :0600mats PeryasiTuBHbIe:
M3MEHEHUs CBOMCTR W3MEHEHUS CBOMCTB 2JIEMEHTOB U UX uH(popMaLuIo 10 TeMe B BUJIE Paznuuator crioco0 u pe3ynbprat
COCAMHEHUH B MEpUoIax U IPYMIax B | CXEM, BHIIOJIHITH TECTOBYIO JIEHCTBUS
SJIEMEHTOB fI ux CBETE MPECTaBICHUN O CTPOCHUH pabory, IMo3HaBaTenbHbIE:
COC/IMHCHUHU B ATOMOB DJIEMEHTOB. 3HAYEHHE BrazieroT oOIIMM TIPHEMOM pelIeHHS
nepuoaax u rpymmax IIepunoguueckoro 3akoHa 3a71a4
B CBETE KommykaTuBHbIe:
IIPEACTABICHHIT O JloroBapuBaroTcsi 0 COBMECTHOM
JIESITETFHOCTH TI0J] PYKOBOJICTBOM
CTPOCHHU aTOMOB yauTens
3JIEMEHTOB. 3HAUECHUE
HepI/IOI[I/I‘-ICCKOFO
3dKOHa
59. | Buabsl xuMudeckux 27 04 Bunpr xumMudeckux cBsI3€i U THITBI Hayuamcsa: 060o0mats PerynsituBHbie:
CBSI3eH M THUIIBI KPUCTAJUTHIECKUX PEIIETOK. MHPOPMAIIIO TI0 TEME B BHIE Pasnmugatot criocod u pe3ynbrat
B3auMocBs3b CTPOEHUS U CBOMCTB TaOIUIIBI, BHITIOHATE TECTOBYIO IEUCTBUS
KpUCTAILTHHCCKIX BEIIIECTB paboty IMo3HaBaTeabHbIE:
PpCIICTOK. BrasieroT o0IMM IPHEMOM PelieHHUs
BzauMocBsa3b 3a1a4
CTPOEHHUS U KommykaTuBHble:
CBOICTB BEIECTB KonTponupyrot neiictBust napuepa
60. Knaccn(bmcaunﬂ 28 04 Knaccudukarms XuMiuaecKux Hayuamcsa: o606mats PerynsitTuBHbie:




XUMHUUYECKUX PEaKLINil

110 pa3JINYHbIM

peaxuuii Mo pa3IMYHBIM NPU3HAKAM
(4mcio ¥ cocTaB pearupyommx 1
00pa3yIomuXxcs BeIeCTB; HAININE

I/IH(I)OpMaIII/I}O II0 TCME€ B BUJIC
CXEM, BBIIIOJIHATH TCCTOBBIC
3aJaHus

Paznnuarot cioco6 u pe3yapTart
neicTBhS
ITo3naBaTenbHBIE:

IIPU3HAKAM. .
rpaHMIBl pa3zaena ¢as; Brnaneror oOumM nprueMom pereHus
TEeTuI0BOH 3¢ (eKT; n3MEHEHNE 3amaq
CTENEHEl OKHUCIIEHHS aTOMOB; KommykaTuBHbI€:
WCIIONIb30BAaHKE KaTaIu3aTopa; JloroBapuBaroTcst 0 COBMECTHOM
HalpaBJICHUE MTPOTEKAHMU). JIEATENILHOCTH T10]] pyKOBOACTBOM
yUHUTENs
61. Ckopoctb 04 05 CKOopOoCTh XMMUUECKUX PEaKIMi U Hayuamcs: 0600math PerynsiTuBHbie: Hmerot nienoctaoe
XUMHYECKUX PeaKIHil (bakTOpBI, BIUSIONIME HA HEe nH(popManuio 1Mo TeMe B BUAE PagnnqaroT croco0 ¥ pe3yabTaT MHUPOBO33pEHHE,
CX€M, BBIMOIHSATH TECTOBYIO JIeUCTBHS COOTBETCTBYIOIIIEE
paboty IMoznaBaTenbHbIE: COBPEMEHHOMY
Brianetor oOmmm npreMoM pemieHust | ypoBHIO Pa3BUTHS
3ama4 HaYKH
KommykaTuBHbIe:
KoHTponupyoT eiicTBUs napTHEpa
62. Knaccudukarus 05 05 ITpocTbie U CIIOKHBIE BEIIECTBA. Hayuamcs: 0600maTh [TposiBasitoT
HEOPraHHYECKHX Merasuibl 1 HEMETaJUTbl , COCTaB, uH(popMaIuio 1Mo TeMe B BUjIE JIOOPOXKENATENHLHOCTh
BEILECTB KHaCCHq)HKa[H/IS[ CX€EM, BBITIOIHATH TECTOBYIO ,OT3BIBUUBOCTH, KaK
paboty IIOHUMaHHE YyBCTB
JIPYTUXJIIOAEN U
63. | CaoiicTBa 11 05 | Ob6umwme xuMu4eckre cBOMCTBA Hayuamca: 06001maTh PeryasiTuBHbIe: COTIEPEKUBAHIE MM
HEOPraHHYECKHX OKCHJIOB M TUJIPOKCHIOB (OCHOBAaHMH, | MH(OPMALMIO IO TEME B BHIE Paznugaror cnoco6 u pe3ynbpTar
KHUCIIOT, aM(OTEPHBIX THAPOKCHAOB), | CXEM, BHIIOIHATH TECTOBYIO JEUCTBUS
BEILCCTB comu B cBete TO/1 paboty Ilo3HaBaTenbHbIE:
Brazgeror 001mmM nprueMoM pereHus
3a/1a4
KomMykaTHBHBIE!
KonTtponupyror aeficTBus nmapTHepa
64. | [ eHEeTHYECKUE 12 05 | I'enernueckue psiabl MeTasIa, Hayuamcs: 06001maTh PerynsituBHbIe:
PSLIBI METAILIa, HEMeTaJula U MEePEeXOHOro MeTajia UH(POPMALUIO [0 TEME B BHUIC Pagnnqa}oT Croco0 ¥ pe3yabTaT
CX€M, BBITIOIHATH TECTOBYIO JEUCTBHSA
HEMeTalIa 1 pabory ITo3HaBaTesbHBIE:
nEPEXOAHOr0o MCTaJl1a Brageror o0ImiM IpHEMOM PEIIEHHUS
3aga4
KomMykaTHBHBIe:
KoHTponupyroT neicTBusl napTHEPA
65. TpeHHHF- 18 05 TpEeHUHT-TECTUPOBAHUE 11O PerynsiTuBHbie: Beipaxkarot
TECTHPOBAHHE TI0 19 05 | Bapuantam I'MA nponubix et u PaEJII/I‘IaIOT CHoco0 u pe3ylbTaT aJIEKBaTHOE
JIEMOBEPCUH JIEUCTBHSA MOHMUMaHHE TPHYNH
BapuanTam ['1A ITosHaBaTesIbHBIE: ycriexa u Heycrexa

MPOIUIBIX JIET U
JAEMOBEPCHHU

Brnageror o0mmM IpueMoM perreHus
3a1a4

yaeOHOI
JIeSATEIbHOCTH




KommykaTuBHBbI€!
KonTtponupyror aeicTBus napTHepa

60. KOHTpO JILHAA 25 05 TectupoBaHue 10 BapuaHTaM Hayuamcsa: npumeHsTh PerynsiTuBHBIE: OCYIIECTBISIOT
paﬁoTa Ned I'MA nemoBepcuu MIOJIyYEHHBIE 3HAaHUS U MOLIATOBBIA M UTOTOBBIA KOHTPOJIb
chopMHUpOBaHHBIC YMEHHUS IS O Pe3yNbTATy
Pemenne 1A
CIICHNC pelIeHHs YI4eOHBIX 3a1a4 ITo3naBaTeabHbBIE:
CTPOSIT PEYEBOE BHICKA3bIBAHHE B
YCTHOM U TIMCBMEHHOH (opme
KommykaTuBHbI€:
DopMyYIUPYIOT COOCTBEHHOE MHECHUE
U TIO3UIIHIO0
67 PegepB 26 05 Hayuamcs: npuMeHsITh

Pemenue 3amau

MONTy4YEHHbIC 3HAHUSA U
chopMHUPOBaHHBIC YMEHHS IS
peleHus Y4eOHBIX 3a1a4

COI'JTACOBAHO

[IpoTokos1 3acemanusa Ne

MO yuuTesel eCTECTBEHHOIO LJUKJIA

oT

PykoBoguTtenb MO

COI'JTACOBAHO
3amecTuTesb AUpeKTopa no YBP :

«

U.[1.MensaiioBa

» 2020r
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