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JIoKyMeHTbI, perjiaMeHTHPYIOLIie HAIMcaHue padoyeil MporpaMmabi:

* heoepanvnvie HOpmamueHvle OOKYMEHNbL:

OdenepanpHbii 3akoH «OO0 oOpazoBanuu B Poccuiickoit ®deneparmuu» ot 29
nekadpst 2012 r. Ne 273-D3;

denepanbHbIi TOCYIaPCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOIO OOIIETO
oOpa3oBaHus; yTB. mpukazoM Munoopuayku Poccun ot 17.12.2010 Ne 1897;
basucHsIil yueOHbIl 11aH 0011e00pa3zoBaTeIbHbIX yupexaeHuil PO;
®denepanbHblii MEepeYeHb YUYECOHUKOB, PEKOMEHJOBAHHBIX M  JIOMYIIEHHBIX
MunoOpHayku Poccum K HCHONB30BaHMIO B 00pa30BAaTENBbHOM IPOIECCE B
00pa30BaTENbHBIX  YUPEKACHUSX,  pPEAIM3YIOIIUX  IMPOrpaMMmbl  OOIIETo

oOpa3oBaHUs.

® JIOKAdJ/i1bHblEe AKM bl 06pa303ameﬂbnoeo yllpleCOEHll}l.'

- Ycras MBOY COII N1;

- OcHoBnas obpazoBarenpsHas nporpamma MBOY COIII Nel;

- YueoOnsiii mnan MBOY COIII N 1;

- [lonnoxxenne o pabouel mporpamMme ydeOHOro TMpeAMeTa, Kypcea, Kypca
BHeypouHoil aestensHoctt MBOY COII N 1;

- [Ipuka3 gupexkropa MBOY COIIl N1 06 yTBepxaeHUM pabouux mporpamMm (B
TOM YHCJIE 10 MpeaMeraM O0ydeHHUs Ha JOMY), JIEKTUBHBIX KypCOB, MPOTrpamMm

BHEYPOUYHOU JIESITEIIBHOCTH.



[HosicuuTeIbHAS 3aNIMCKA.

Pabouas nporpamma coctaBieHa B COOTBETCTBUU C TpeOoBaHUsIMU DeepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO OOIIIEro 00pa3oBaHMs BTOPOTO
nokoJieHus:, [[puMepHoit mporpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus O XMMHUH U aBTOPCKOMN
[TporpamMmel Kypca XuMuu AJis 8-9 Ki1accoB 00IIe00pa30BaTEeIbHBIX YIPEKACHHM (0a30BBIN
ypoBenb) O.C. ['abpuensna . Hacrosmas nporpaMmma yuyuThIBaeT pekomeHaanuu [IpumepHoi
MPOrpaMMBbI 10 XUMHUU JIJIi OCHOBHOM IITKOJTBI.

Pabouas nporpamma 1no XuMUu: KOHKpETHU3UPYET nooxeHuss OyHaaMeHTanbHOro apa
coJiepKaHusl O0yYeHHS XUMHUU C YUETOM MEKIPEIMETHBIX CBSI3€H yueOHbBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA; ONIPEAEISeT MOCIeI0BaTeIbHOCTh U3YUCHHS €TUHUI]
coJiepKaHusl 00y4eHHUs XUMUU B (popMupoBaHus (Pa3BUTHA) OOIUX y4eOHBIX U CrICIM(PUIECKIX
MPEeIMETHBIX YMEHUH; 1aeT OPUEHTUPOBOUYHOE paclpe/iesieHne yueOHOro BpeMeHH I10 pasjienam
U TeMaM Kypca B MOAAJIBHOCTH «HE MEHEE».

Copep:xanue MporpaMMbl HaIpaBJiIeHO HA OCBOCHKE 3HAHUI U Ha OBJIa/ICHUE YMEHUSIMHU
Ha 0a30BOM ypOBHE, YTO COOTBETCTBYeT OOpazoBaTebHON Mporpamme mKoiabl. OHa BKIIFOYAET
BCE TeMBI, PEyCMOTPEHHbIE (peiepaTbHBIM FOCY1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT'O 001IIero 00pa3oBaHMs MO0 XMMUHU M aBTOPCKOW MPOTPaMMOil yueOHOTO Kypca.

YMK:

1. [Iporpamma kypca xumun ajst 8-11 kmaccoB o011eo0pa3oBaTeIbHBIX YUPEKICHUN, aBTOP
O.C. TI'abpuensn - M.: [Ipoda.

2. INa6puensa O.C. Xumus 9 xnace: yaeOHUK U 0011e00pa30BaTeIbHBIX YUPSKICHUH-M. :
Hpoda,2018.

3. ["abpuensn O.C., .I.Octpoymos M3yuaem xumuto B 9 kinacce: JUAaKTHUECKOE ocoOne
K yueObHuky O.C. I'abpueinsna «Xumus 9» - M.: biuk u K.

4. ["abpuensu O.C., . HacTonpHas KHUra yuuTenst XuMuM 9 K. : METoiMYecKoe nocoodue.
—M.: Jlpoda.

B nmpenMeTax ecTeCTBEHHO-MaTEMaTHUECKOTO IIUKJIA BEYIYIO POJIb UTPAET
MO03HABaTeNIbHAA JIESTEIbHOCTh U COOTBETCTBYIOIIME €1 TIO3HaBaTeNbHbIe yueOHbIe AelicTBUs. B
CBSI3M C ’TUM OCHOBHBIMHM LeJISIMH 00y4eHHsI XMMUU B OCHOBHOW LIKOJIE SIBJISIOTCS:

1) bopmupoBanue y 00y4aronuxcsi yMeHHs! BUJETh U IOHUMATh IIEHHOCTh 00pa30BaHus,
3HAYUMOCTh XMMHUYECKOIO 3HAaHUS I KayKJOTO YEJIOBEKA HE3aBUCUMO OT €0
npodecCHOHATIBHOM 1eTETbHOCTH; YMEHHUS Pa3udaTh (PaKThl U OLIEHKH, CPAaBHUBATh
OLICHOYHbIE BBIBOIbI, BUAETH UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTIpeIeIEeHHON CUCTeMOM IIeHHOCTe!, POpMYIUpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO
MTO3UILINIO;

2) dopmupoBaHUE Y 00yUarOIIUXCsl LEIOCTHOTO MPEJICTABICHHS O MUPE U POJIM XUMHUH B
CO3/1aHUU COBPEMEHHOM €CTECTBEHHO-HAaYYHOM KapTUHBI MUPA; YMEHUSI O0BSACHATH OOBEKTHI U
IIPOLIECCHI OKPYIKAIOILEH IEHCTBUTEIBHOCTU — IPUPOIHOM, COLUAIIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl, UCTIONb3Ysl ISl 3TOT0  XUMUYECKHE 3HAHMUS;
3) npuobpereHne 00yJaroIUMUCS ONbITa pa3HOOOPa3HOMN eATEIbHOCTH, TO3HAHUS U
CaMOITIO3HAHUS; KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHTHOCTEH ), IMEIOIINX YHUBEPCAIbHOE
3HaYeHHE IS pa3IMYHBIX BUJOB JESITEIBHOCTH: PELICHUS IPOOIeM, IPUHATHS PEILICHHH,
MOKCKa, aHaIn3a 1 00padoTKH HH(OpPMALIUK, KOMMYHUKATHBHBIX HaBbIKOB, HABBIKOB
U3MEpPEeHUu, COTpyAHUYECTBa, 0€30MacHOr0 0OpaIeHHs C BEIIECTBAMU B TIOBCEAHEBHOM KU3HHU.
3anauyamMu u3yuyeHusi yueOHOro npeamera « XuMus» B 9 kiacce sSBISIOTCS:

y4eOHbIe: (GOpMUPOBAHHUE CHCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa

€CTECTBEHHOHAYyYHOU KapTUHBI MUPA;



pa3BHUBAOIIUE: PA3BUTHE TUIHOCTH O0YJAIOMINXCS, IX UHTEIJICKTYyaTbHOE U
HPABCTBEHHOE COBEPIICHCTBOBAaHUE, (OPMUPOBAHUE Y HUX T'YMaHUCTUYECKUX OTHOIICHUN U
IKOJIOTHUYECKH TEJIeCO00Pa3HOTO MOBEACHUS B OBITY U B TPYAOBOH JCSITEIHLHOCTH;

BOCIHUTATeIbHbIE: HOpMUPOBaHHE YMEHHI O0e30macHOro oOpalleHus ¢ BEIIeCTBAMU,
UCTIOJIb3YEMBIMHU B TTOBCETHEBHOM JKM3HH; BRIPAOOTKA TOHUMaHUsI OOIIIECTBEHHON MOTPEOHOCTH
B Pa3BUTUU XMMUH, a TaKke (POPMUPOBAHNE OTHOIICHUS K XUMHUH KaK K BO3MOKHOM o0nacTu
OyylIen MpakTUIeCKOU J1eITeTbHOCTH.

MecTo y4eOHOr0 npeaMera B y4eOHOM IIaHe

B cootBeTcTcTBUM ¢ yaeOHBIM T1aHOM MIKOJBI Ha 2022-2023 yueOHbIi o1 pabodast
IporpaMMa paccyuTaHa Ha 68 4acoB U3 pacyeTa 2 yaca B HEJIEIIIO.

Copep:xaHue MporpaMMbl HaIIPaBJICHO HA OCBOCHHE YYAIIUMUCS 3HAHUH, YMEHUI U
HABBIKOB Ha 0a30BOM YpOBHE.

O01mas xapakTepucTuKa yueOHOro npeamMera « XumMusb»

B cootBercTBHU ¢ DenepanbHBIM FOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHIAPTOM
OCHOBHOT0 00111eT0 00pa30BaHusl y4yaluecs AOKHbBI OBIAJAETh TAKUMHU MTO3HABATEILHBIMU
y4eOHBIMU JEHCTBUAMH, KaK YMeHUE (OPMYIUPOBATh IPOOJIEMY U THUIIOTE3Y, CTABUTH 1IEJIU U
3a/1a4M, CTPOUTD IIAHBI IOCTHXKEHUS 1IeJIeH U pelIeHUs OCTaBJIECHHbBIX 3aJ1ay, TPOBOAUTH
HKCIIEPUMEHT U Ha €r0 OCHOBE JIENIaTh BHIBOBI U YMO3AKIIOUCHHUSI, IPEJCTABIATh UX U
OTCTauBaTh CBOIO TOUKY 3peHus. Kpome 3Toro, yuamumecs JOJIKHBI OBJIAJIETh IPUEMAMHU,
CBSI3aHHBIMU C OTPEJICICHUEM MOHSITHI: OrPaHUYUBAThH X, OMUCHIBATh, XapaKTePU30BaTh U
cpaBHUBaTh. Clie10BaTEIbHO, IPU U3YYEHUU XUMHUHU B OCHOBHOM LIKOJIE YYalllUecs TOJKHbI
OBJIAJICTh YICOHBIMH JICHCTBUSMH, TIO3BOJISIOMIUMHI UM JIOCTHYb JIMYHOCTHBIX, MIPEAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB.

[Ipennaraemasi mporpamMma 1o XUMHH PaCKpbIBAET BKJIa/l y4eOHOTO IIpeAMETa B
JIOCTHKCHHE TIeJIe OCHOBHOTO O0IIero 00pa3oBaHMs M ONPEACIIICT BAXKHEHIIINE
coJiepXKaTeNbHbIC TUHUU TIPEAMETA:

* Bell[eCTBO — 3HAHUS O COCTAaBE U CTPOCHUHU BEIECTB, UX BAKHEUITUX (PU3UUECKUX U
XHUMUYECKHX CBOMCTBAX, OMOJIOTMYECKOM JICHCTBUY;

* XHMHYeCKasi peakiusi — 3HaHUA 00 yCIOBHSX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE
CBOMCTBA BEIIECTB, CIIOCO0AX YIPABICHUS] XUMHUUYECKIUMU TTPOLIECCAMH;

* IPMMeHEeHHUe BelleCTB — 3HAHUS U ONBIT IPAKTUYECKOU JIEATETbHOCTH C BEIIECTBAMU,
KOTOpBbIE€ HanboJiee 4acTo ynoTpeOsIFOTCS B IIOBCETHEBHOM JKU3HU, IIUPOKO HCTIONB3YIOTCS B
MPOMBILUIEHHOCTH, CEJIbCKOM X035MCTBE, Ha TPAHCIIOPTE;

* AI3BIK XMMHMHU — CHCTEMa BAXHEHIINX MOHATUNA XUMUU U TEPMUHOB, B KOTOPBIX OHU
OTHCHIBAIOTCS, HOMEHKIIATypa HEOPraHUYEeCKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM UUCIIE U
TPUBHUAIILHBIE), XUMUUYECKHE (OPMYIIBI U YPABHEHHUS, a TAKKE MPaBHIIa MepeBoa HHPOPMAIIHH C
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XUMHUU U OOPATHO.

[Tpu otOope copeprkanusi, KOHKPETHUIUPYIOIIETO MPOrPaMMy, YIUTHIBAJIOCH, UTO TIEPET
o0mM 00pa3oBaHUEM HE CTOUT 3a7a4ya MpodecCHOHATBLHON MOATOTOBKY 00yUYaOIUXCsl. DTO
OTIPEIETTUIIO TTIOCTPOCHUE Kypca KaK O0IIEKYIbTYPHOTO, HAIIPABJICHHOTO, MPEXK/IE BCETO Ha
dbopMUpOBaHUE U pa3BUTHE UHTEpECa K U3YUCHHUIO XUMHUHU. YUTE€HA OCHOBHAsI OCOOEHHOCTh
MOJAPOCTKOBOTO BO3pacTa — Havyajo Mepexo/ia OT JETCTBA K B3POCIOCTH, KOTOPBIN XapakTe-
pHu3yeTcs pa3BUTHEM MO3HABATENbHOMN cephl.

Ha sTane ocHOBHOTO 00IIET0 CpeIHero 00pa3oBaHUs MPOUCXOIUT BKIFOUCHUE
00y4JaroInXCs B MPOSKTHYIO U UCCIIEI0BATENBCKYIO ACSITENIbHOCT, OCHOBY KOTOPOM
COCTABJISIIOT TaKWE YHUBEpPCAJIbHbIE YIeOHBIC IEHCTBHS, KAK YMEHUE BUJIETh MTPOOJIEMbI, CTABUTh
BOMPOCHI, KJIACCH(PUIIPOBATH, HAOIIOAATh, TPOBOAUTH YKCIIEPUMEHT, JIeTIaTh BHIBOABI 1
YMO3aKJIIOUEHHUSI, O0BSICHATD, TOKA3bIBATh, 3AIIHINATH CBOU WJIEH, TaBATh ONMPEICICHUS
noHsATUsAM. Cro/1a k€ OTHOCSITCSI TPUEMBI, CXOJIHBIE C ONIPEACIICHUEM MOHATHIL: ONUCAHKE,



XapaKTEepUCTUKA, pPa3bsCHEHHE, CpaBHEHUE, pa3zaudeHre. DopMUpPOBAHKUE 3TUX YHUBEPCATIbHBIX
y4eOHBIX ICUCTBUI HAUMHACTCSI €II€ B HaYaIbHOM IIIKOJIE, @ B KYpCE XMMHH OCHOBHOM IITKOJIBI
MPOUCXOAUT UX PA3BUTHC U COBCPUICHCTBOBAHUC. B cBs3u ¢ aTuM PE3CPBHBIC YAChI IIJIAHUPYCTCA
HCIIOJIb30BaTh Ha POPMUPOBAHUE U PA3BUTHE YMEHUN IPOEKTHOM U UCCIIEI0BATEIbCKOM
ACATCIIBHOCTH, YMCHUC BUACTD HpO6HeMBI, ACJIaTh BBIBOABI 1 YMO3AKJIFOUCHH .

OcHOBHOI1 (hopMO¥i OpraHu3aIKy y4eOHOTO TIpoLecca SBIISETCS KIACCHO-YPOUHast
cucreMa. B kauecTBe JOMOTHUTEIBHBIX ()OPM OpraHH3aIry 00pa3oBaTEIHLHOTO IpoIecca
HCIIOJIB3YCTCA CUCTEMA KOHCYJ'IBTaL[I/If/'I, WHAUBUIYAJIbHBIX SaHSITHﬁ, CaMOCTOATECIIbHAs pa60Ta
YUAIIUXCSI ¢ UCTIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH.

[Ipeobnanaromeit popmoii KOHTPOJIS BEICTYAIOT MUCBMEHHBIH (CaMOCTOSITEIbHBIC U
KOHTPOJIbHBIE pabOTHI) U YCTHBIHN onpoc (cobeceoBaHue).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIIEr0 00pa30BaHUs JOCTHTAIOTCS
B X0/i¢ 00y4eHHs XMMUU B €JUHCTBE Y4eOHOW U BOCIIUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUU
C TPAAUIIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U 1YXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE NPpaBUJIaMU U HOPMaMHM MOBEJICHUS U CIIOCOOCTBYIOT
npoleccaM caMOIO3HaHMs, CAMOPA3BUTHS U COLIMATIM3ALMH 00yYaroIIUXCsL.

JImgyHOCTHBIE PE3YIbTATHI OTPAKAOT TOTOBHOCTH O6yanOHIHXCﬂ PYKOBOJACTBOBATLCHA CHCTEMOM
INO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaI_II/Iﬁ H PaCIIUPCHUC OIIbITa ACATCIbHOCTHU HA eé OCHOBC, B
TOM 4HUCJIC B 4YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYyUHOMY
HacCJICAUIO, IOHUMAaHNs 3HAUYCHHU A XUMHYECKON HAaYyKH B )KU3HHU COBPEMCHHOTI'O O6HI€CTBa,
CHOCOOHOCTH BIIAJIETh IOCTOBEpHON MH(pOpMalLUell 0 MepeloBbIX JOCTHKEHUSIX U OTKPBITHIX
MHUPOBOH M OTE€UECTBEHHON XUMUM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MpEaACTAaBIICHUA O COUAJIBHBIX HOpMaXx U IpaBujIaxX MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, yUeOHOUCCIIEA0BATEIbCKOM,
TBOPUYECKOM M APYTUX BUAAX ACSITENbHOCTU, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM
ACATCIIBHOCTH ITPH BBIITOJTHCHHUN y‘-Ie6HI>IX, IIO3HABAaTCJIIBbHBIX 3a1a4, BBIIIOJTHCHUHN XUMHNYCCKUX
HKCIIEPUMEHTOB, CO3/IaHUU Y4eOHBIX MTPOEKTOB, CTPEMIICHUS K B3AaUMOIIOHUMAHHIO
B3aMMOTIOMOIITH B TIPOIIECCE ATOM yU4eOHOU NEeATeTbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE
MOBEJICHUE U TTOCTYIIKH CBOMX TOBAPHIIEH C MO3UIIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PCHUYCCKHUC TPECACTABJICHUSA O BCILICCTBEC U XUMHUYECKOH pCaKknuu, COOTBETCTBYIOIINC
COBPEMECHHOMY YPOBHIO pa3BHUTHA HAYKHU U COCTABJIAIOIIME OCHOBY JIS1 IOHUMAaHUA CYIITHOCTHU
Haquoﬁ KapTUHBI MUpa, NPpCACTABJICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTSX pa3BUTUA IPUPOBI,



B3aNMOCBA34AX YCJIOBCKA C HpHpOIIHOfI CpGI[OfI, O POJIM XUMHHU B TIO3HAHUH 3TUX
3aKOHOMEPHOCTEH;

M03HABaTEJIbHbIE MOTUBBI, HAMPABJICHHBIC HA MOJYY€HHE HOBBIX 3HAHUN MO XUMHH,
HeoOXouMbIe 1J11 00bsICHEHUS! HAOII0JaeMbIX MPOLIECCOB U SIBICHUMN, TO3HABATEIBHOM,
WH(OPMAIIMOHHON M YUTATEILCKON KYJIbTYPhI, B TOM YUCJIC HABBIKOB CAMOCTOSTEIHHOM PaboThI
C Y4eOHBIMH TEKCTaMHU, CIPABOYHON JTUTEPATYPOM, JOCTYIHBIMH TEXHUYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

MHTEpEC K 00YYCHUIO U MO3HAHUIO, JIF0O03HATEIIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOCKTHOMN U HCCIICA0BATEIbCKOM AATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBJICHHOCTH U YPOBHS 00yYEHUS B AajIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

0CO3HAHME [IECHHOCTH YKU3HH, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
3JI0pPOBBII 00pa3 KU3HU, OCO3HAHUE TIOCIICICTBUN U HETPUSTUE BPETHBIX TPUBBIYCK
(ynotpebneHus ankorossi, HAPKOTHUKOB, KypeHHs ), HEOOXOIUMOCTH COOMIOACHUS MTPaBUI
0€30IaCHOCTH ITPHU OOPALICHUN C XUMHUECKUMH BEIIECTBAMH B OBITY U PEabHOM JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY U3yUEHHIO Tpodeccuii u Tpya pa3aIndHOro poja, yBaXeHUE K TPYIY
U pe3yJIbTaTaM TPYLOBOM JEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX
3HaHUN 110 XMMUH, OCO3HAHHBIN BBIOOP MHAMBUAYAIBHON TPAEKTOPUU MTPOJOKEHUS
00pa3oBaHus ¢ yYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX
MHTEPECOB M MOTPEOHOCTEH, YCTIEIHOM MPO()eCCHOHANBHON AEATEIBHOCTH M Pa3BUTHS
HEOOXOUMBIX YMEHUH, TOTOBHOCTb aJJalITUPOBATHCS B IPOPECCUOHAIBHON CPELIE;

6) 9K0JIOrM4eCKOr0 BOCIIUTAHUS

OKOJOTHYCCKH IICJ'ICCOO6p33HO€ OTHOIICHHUEC K MPHUPOAC KaK HCTOUYHHKY KU3HU HA 3€MJ'IC, OCHOBC
eé CYIICCTBOBAHUSA, TIOHUMAHNEC ICHHOCTU 3JOPOBOTO U 0€30I1acHOr0 O6p8.321 JKH3HU,
OTBETCTBCHHOC OTHOIICHUEC K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMY H IICUXUYCCKOMY 310POBEIO,
OCO3HAaHUEC ICHHOCTHU C06J'II-OILCHI/I}I IMpaBUJI 0e30IMacHOro IMMOBCACHMUA ITPU pa60Te C BCIICCTBAMMU,
a TaKKC B CUTyallUAX, YTPOXKAOIMINUX 3JOPOBbIO U JKU3HU Hmﬂeﬁ;

CITOCOOHOCTHU MPUMEHSTh 3HAHMSI, IOJTy4aeMble TIPU U3YUYEHUU XUMUH, JJI PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPY’KAIOIIEeH MPUPOJIHON CPEAOH, Ui MOBBIIEHUS! YPOBHS SKOJIOTUUECKON
KYJbTYpbI, 0CO3HAHUsI TTI00aJTLHOTO XapaKTepa SKOJIOTUUECKUX MPOOIeM U ITyTeH UX PEIICHUS
MOCPEJICTBOM METOI0B XUMHH, SKOJIOTUYECKOTO MBIIIEHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIIMATLHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocTtaBe MeTanpeMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAYMMBIE [T (POPMUPOBAHUS
MHUPOBO33pEHUs OOLIeHAYYHbIE MTOHATHUS (3aKOH, TEOpHUs, IPUHLIUII, TUIIOTE3a, (PaKT, cucTema,
IpoIiecc, SKCIIEPUMEHT U APYTOe.), KOTOPbIE CIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
peIMeTax 1 MO3BOJIAIOT Ha OCHOBE 3HAHUH U3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MUPA, U YHUBEpCaIbHbIE YueOHbIe NeiicTBUSA (TI03HABaTENbHbIE,
KOMMYHHUKAaTHUBHbBIE, PETYISTUBHBIE), KOTOPbIE 00ECIeUunBalOT (POPMHUPOBAHIE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeATEIbHOCTH.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3zoBble Jlornveckue 1ecTBUA:

YMEHHMSI HCIIOJIB30BaTh IPUEMBI JIOTHUECKOTO MBILUICHUS TP OCBOCHUH 3HAHUM: PACKPHIBATh
CMBICJI XUMUYECKUX MOHATHH (BBLAEIATh UX XapaKTEPHbIE IIPU3HAKH, YCTAHABIINBATh
B3aMMOCBSI3b C APYTUMHU OHATUSAMMU ), UCIIOJIb30BaTh MMOHATUS AJIs1 OOBSACHEHUS OTJEIIbHBIX
(baxTOB U SIBICHUI1, BEIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAITMH XUMUYECKIX
BEUIECTB U XMMUYECKHUX PEAKIIUH, yCTaHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3H MEKAY
00BEKTaMU U3YUEHUS, CTPOUTD JIOTUUECKUE PACCYX ACHUS (MHAYKTUBHbIE, IEAYKTUBHBIE, 110
AQHAJIOTHUH), 1€TaTh BHIBO/BI U 3aKIOUYECHHUS;

YMEHHE MPUMEHSTH B Mpoliecce O3HAHUS MOHATHUS (IIPEeAMETHbBIE U MEeTapeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3YEMbIE B XUMHH, TIPE0OPa30BhIBAThH IIUPOKO
MPUMEHSIEMbIE B XUMUHU MO/IEJIbHbBIE TPEJICTABIICHUS — XUMUYECKHI1 3HAK (CUMBOJI 3JIEMEHTA),
XuMu4eckast GopMyia 1 ypaBHEHHE XUMUYECKOI peakiy — Py peleHrH yuyeOHo-
ITO3HABATEJIbHBIX 33/]a4, C YUETOM ITHUX MOJEIbHBIX IIPEJICTABICHUIN BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKHA U3Y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB
XUMHUYECKHUX PEAKIIHii, BBISBIISTH 00IIME 3aKOHOMEPHOCTH, TPUUYUHHO-CJIE/ICTBEHHBIE CBSA3H U
IIPOTUBOPEYUS B U3YUaEMBbIX IIPOLIECCAX U SBJICHUSAX.

ba3oBble nccienoBarebCcKue AeiCTBUA.

YMEHHE HCII0JIb30BATh [TOCTABJIEHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IIO3HAHMSI, & TAKXKE B
KayeCTBE OCHOBBI 1J1s1 (POPMUPOBAHMSI TUIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX
CYKJICHUH;

an06peTeHHe OIIbITA 110 INITAHUPOBAHUIO, OPIraHU3alluu U ITPOBCACHUIO YUCHUYCCKUX
9KCIICPUMCHTOB, YMCHUC Ha6JIIOI[aTb 3a X040M IIponecca, CaMOCTOATCIIbBHO IMIPOrHO3UPOBATE €TI0
pe3yibTar, (bOpMy'J'II/IpOBaTL 0606H_IeHI/I$I H BBIBOJEGI 110 pe3yJibTaTaM HpOBCI{éHHOFO OIIbITA,
HCCIICIO0BaHUsA, COCTABIATH OTYET O HpOHeHaHHOﬁ pa60Te.

Padora ¢ undopmanmeii:

yMEHUue BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAINIO pa3IMYHBIX BUJIOB U
(dbopM IpeacTaBIEeHUS, OTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HaAyYHO-TIOMYJISIpHAs JIUTEpaTypa
XMMHUYECKOT'0 COZIep KaHus, CIpaBOYHbIE TOcoOUs, pecypchl IHTepHEeTa), KpUTUYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHUE MMPUMEHATH Pa3IMuHbIe METO/IBI U 3aIIPOCHI TPH TOMCKE U 0TOOpe MHPOPMALIAN U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX /7151 BHIIOJIHEHUS Y4eOHBIX U TO3HABATENIbHBIX 3a/1a4
OTIpeNIeIEHHOTO THUIIA, IPUOOPETEHHE OTBITAa B O0JIACTH UCTIOIH30BaHUS HH()OPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTH, OBJIaIECHUE KYJIbTYpO aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BEIOMPATh ONTHMAIBHYIO (OPMY TPEACTABICHUS
UH(OPMALIMU U WLTIOCTPUPOBATh pelllaeMble 33/Ja4l HECIOKHBIMU CXEMaMH, TuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh B Ipoliecce y4eOHOH U UCCIIE0BATENbCKOM
JeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIIJICHHOCTH, CETILCKOTO X03UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHOMN CPEb.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

YMEHHsI 33/1aBaTh BOMPOCHI (B X0/ [uanora u (Win) IUCKYCCUH) 10 CYIIECTBY 00CYKIaeMOn
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJTHEHHSI IPEATIOKEHHON 3a/1a4H;



YMCHUSA NMPCACTABJIATDH MOJIYUYCHHBIC PE3YJIbTAThI MO03HABaTeIbHOU ACATCIIbHOCTU B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JAeaTh MPE3CHTAIMIO PE3YIbTaTOB BHITIOTHEHUSI XUMHUYECKOTO
IKCIIEPUMEHTA (JIA0OPATOPHOTO OTBITA, TAOOPATOPHOU PAOOTHI IO UCCIICIOBAHHIO CBOWICTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI Y9eOHOTO COTPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM MMO3HABATEILHON U
UCCIIEIOBATEIIBCKOW JACATEIBHOCTH IPU PEIICHUU BO3HUKAIONIMX MPo0IeM Ha OCHOBE y4éTa
00X WHTEPECOB M COTIIACOBAHUS MO3UIUH (00CYXKIeHUsI, 0OMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIIHS COBMECTHBIX JICHCTBHH, ONPEACIICHHE KPUTEPHEB O OIICHKE KayeCcTBa
BBITIOJIHCHHOW pabOThI U IpyTHe).

PeryasitTuBHbIe yHHBepPcaJbHbIE yUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSTENILHO ONPEACIATh IIETH ACATSIbHOCTH, INTAHUPOBATH, OCYLIECTBIISATH,
KOHTPOJIMPOBATH U IIPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JICSITEILHOCTh, BRIOUPATh
HanOosee 3¢ (heKTuBHBIEC CIIOCOOBI pelIeHUs] y4eOHBIX 1 TO3HABATEIbHBIX 33134,
CaMOCTOSITENIHO COCTABJIAThH MM KOPPEKTHPOBATH MPE/JIOKEHHBIN aJrOPUTM JCHCTBHIA IpH
BBINIOJTHEHUH 33aHU C Y4ETOM MOJYYCHUS] HOBBIX 3HAHUI 00 M3y4aeMbIX 00bEKTaxX —
BEIL[ECTBAX U PEAKIHSIX, OLCHUBATH COOTBETCTBHE IMOJIYYCHHOTO Pe3yJibTaTa 3asBICHHOM 1IEIH,
YMEHHUE UCIIONIb30BaTh M aHAIU3UPOBATH KOHTEKCTBI, IIPe/JIaraeMbie B YCIIOBUH 3a1aHHN.

INPEJIMETHBIE PE3YJIBTATbBI

B cocTaBe npeMeTHBIX Pe3yIbTaTOB IO OCBOSHHUIO 0053aTEIbHOI0 COAEPKAHMS,
YCTAHOBJICHHOTO IaHHOH (enepaibHOil pabodeii mporpaMMoi, BBIACISIOT: OCBOCHHBIC
00yyaroIUMUCs Hay4yHbl€ 3HAHHsI, yMEHUS U CIIOCOOBI AeUCTBUI, cienuduyeckue s
npeaMeTHOH 001acTi «XUMHS», BUIBI ICATEILHOCTH 10 TIOTYYEHHIO HOBOTO 3HAHUS, €T0
MHTEPIIPETALUN, TIPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K koHuy o0yuenus B 8 kJjiacce npeaMeTHbIe pe3ysbTaThl HAa 0a30BOM YPOBHE JJOJDKHBI OTPaXkaTh
c(OPMHPOBAHHOCTh y O0YUAIOIUXCS YMEHUI:

e  PACKpPBIBATH CMBICI OCHOBHBIX XMMUYECKUX IOHATHN: aTOM, MOJIEKYJIa, XMMUYECKUI
3JIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH (OJHOPOAHAS U HEOJAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTENIbHAS aTOMHAs U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJISIPHAS Macca, MaccoBasl J0JIsl XUMUYECKOTO 2JIEMEHTA B COCINHEHNUH,
MOJISIpHBINA 00BEM, OKCHJ, KUCII0Ta, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEILHOCTD,
CTENEeHb OKUCIICHHSI, XUMUUECKasl peaKkius, KJacCuPUKaUs peakluii: peakun
COEJMHEHUS, PEaKIMU PA3I0KEHHsI, PEaKLIMU 3aMELIeHUs, peaKlIul 0OMeHa, 9K30- U
AHIO0TEPMUYECKUE PEAKIINU, TEIUIOBOU 3D (PEKT peakiuu, siIpo aToMa, AIEKTPOHHBIN
CJIOM aToMa, aTOMHasi OpOUTallb, paNyC aTOMa, XUMHUYECKas! CBsI3b, OJIIpHAs U
HEIOJISIPHAsI KOBAJICHTHAs CBSA3b, MOHHASI CBSA3b, MOH, KATHUOH, aHUOH, PACTBOP, MacCOBas
7107151 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

e HWUIIOCTPUPOBATH B3aAUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUN U MMPUMCHATDH 3TU
MOHATHS IPU OTIMCAHUU BCUICCTB U UX npeBpameHI/Iﬁ;

e HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBNIEHUSI (POPMYJI BELIECTB U
YPaBHEHUN XMMUYECKUX PEaKIUM;

e OHpCACIIATb BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX, CTCIICHD
OKHCJICHHUA 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX, IPUHAATICIKHOCTD BEIICCTB K
OHpCIleJ'IéHHOMy KJ1acCcy COE€AMHEHUH MO (bopMleaM, BHU/JI XMMHYECKOM CBS3U
(KOB&J’ICHTH&H )51 I/IOHHaH) B HCOPraHNMYCCKUX COCAUHCHUAX



e packpsiBaTh cMbIc Ilepuonnueckoro 3akona JI. . MeHaeneeBa: JeMOHCTPUPOBATh
MIOHMMAHHE NEPHOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX
nostoxkenus B [lepuoandeckoii cucreme, 3aKOHOB COXPAaHEHUsT MAaCChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYIJIIPHOIO YYEHHUs, 3aKOHa ABOraipo;

e ONMCHIBAThH U XapaKTEepPHU30BaTh TabMuuHyr0 Gopmy Ileproamueckoii cucTeMsbl
XMMHUYECKHX 3JIEMEHTOB: pa3jiuyaTh NOHATHUS «TJIaBHAsl oArpymnmna (A-rpymnmna)» u
«mobounas noarpynmna (b-rpynmna)», mMaieie U 00JIbIIME TEPUOJIBI, COOTHOCUTH
0003HaueHusl, KOTOpble nMeroTcs B Tabnuue «llepuoanueckas cucteMa XUMHYECKUX
anemeHToB J[. 1. MenzeneeBay ¢ Y4UCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsizl Apa, 00LIee YUCIIO AIEKTPOHOB U
pacripe/ielIeHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

e KJIAacCU(UIIUPOBATH XUMHUECKHE DJIEMEHTBI, HEOPTrAaHUUYECKUE BEIIECTBA, XHMHUECKUE
peaxuu (10 YUCIy U COCTaBY YYacTBYIOUIMX B PEAKI[UHU BEIIECTB, M0 TEINIOBOMY

sddexry);

e  XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IMUHbIX
KJIACCOB, MOJTBEP K 1asi OMKMCAHNE TPUMEPaAMH MOJICKYJISPHBIX YPaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKHX PEaKIHil;

e IIPOTHO3HUPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT UX KQUu€CTBEHHOT'O COoCTaBa,
BO3MOJKXHOCTHU IIPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3JINYHBIX YCIIOBUSAX;

e BbIYUCIATH OTHOCHUTCIBbHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbl BEIIECCTB, MAaCCOBYIO
JOJIF0 XUMHYCCKOI'O 3JICMCHTA I10 (bopMyne COCAMHCHU, MACCOBYIO JOJIFO BCIICCTBA B
pacTBOpPEC, MIPOBOAUTDH paC‘léTLI 110 YpaBHCHHIO XHUMHYECKOH pCaKIuu;

e [PUMEHATH OCHOBHBIE ONEPALIMU MBICIUTEIbHON IEATEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMATH3AIINIO, KIIACCH(UKAIINIO, BBISIBJICHUE TPUYHMHHO--
CJIEZICTBEHHBIX CBSI3EH — JJISI U3YYEHHUs CBOMCTB BEUIECTB U XUMUYECKUX PEaKIU,
€CTeCTBEHHO-Hay4YHbIE METO/IbI TIO3HAHUS — HAOMI0IeHNE, H3MEPEHHE, MOJISTTUPOBaHHE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN);

e  CIIEJIOBATh MPaBHUJIAM MOJIb30BAHUS XUMUYECKOU MOCY0N U JTaGOpaTOPHBIM
000pyI0BaHKEM, a TAKXKe MTpaBUIaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB M0 OIYYECHHUIO U
coOMpaHnIo Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPO/Ia), TPUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U
MIPOBOJIUTh XUMHUYECKHUE IKCTIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IEJI0UEH U
KHCJIOT C TIOMOIIbIO MHJIUKATOPOB (JIaKMYC, (peHOIPTaIenH, METUIIOPAHXK U APYyrue).

K koHiy o6ydenus B 9 kJjiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaXkaTh
c(OPMHPOBAHHOCTh y O0YUAIOIUXCS YMEHUI:

e  pacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATHI: XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEGHTHOCTb,
3JEKTPOOTPHUIIATENLHOCTD, CTENIEHb OKUCICHUSI, XUMHUECKas peaKkius, XuMuyecKas
CBSI3b, TETJIOBOH () (heKT peakiiuu, MOJb, MOJIIPHBIN 00BEM, PacTBOp, SJTEKTPOIUTHI,
HERJIEKTPOJIUTBIL, AJIEKTPOIUTHYECKAs] TUCCOLIMALUs, PeaKIIM HOHHOTO 0OMeHa,
KaTaJln3aTop, XUMUYECKOE paBHOBECHE, 0OpaTUMble 1 HEOOpaTUMBbIE PEAKIINH,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHbBIE PEAKIINU, OKHCIIUTENb, BOCCTAHOBUTEb, OKUCICHHE
¥ BOCCTAHOBJIEHUE, AIJIOTPONHS, aM(pOTEPHOCTb, XUMUUECKas! CBsI3b (KOBaJIEHTHas,
MOHHAsl, METAIITNYECKasl), KpUCTAJUITMYECKas peléTka, KOppo3usi METaJlIOB, CILIABBI,



CKOPOCTb XUMHUYECKOW pEAKIUH, PEAEIbHO JomycTuMast KoHueHTpauus [1J1K
BEILECTBA;

WJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IIOHATUN U IPUMEHATH 3TU
IIOHATUSA IIPU ONMCAHUM BEIIECTB U UX NPEBPALLICHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

OIPENEIATh BAJICHTHOCTb U CTEIICHb OKUCIICHUS] XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMX
Pa3IMYHOTO COCTaBa, IPUHAMIEKHOCTD BEIIECTB K OIIPEIEIEHHOMY KIIACCY COCIMHEHUN
1o ¢opmysaM, BUJ XUMUYECKOHN CBsI3U (KOBAJICHTHAsI, MOHHAS, METAJUTMYECKas) B
HEOPraHMYECKUX COEUHEHUSX, 3aps]l HOHA [10 XUMHUUYECKON (opMyIie, XapaKTep cpelibl
B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM, TUII KPUCTAIUIMYECKON PEIIETKH
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHUE: OMHMCHIBATh U XapakTepru3oBaTh Tabmuunyto ¢popmy [lepuonnyeckoii
CHUCTEMBbI XUMHYECKHUX JIEMEHTOB: Pa3jIN4aTh MOHATHS «TJIaBHas noarpyrmma (A-
rpynna)» u «nodounas noarpymnmna (b-rpynmna)», mansie u 601bIIKMe TEPUOIBI,
COOTHOCUTH 0003HAUYEHHSI, KOTOPHIE UMEIOTCS B IEPUOANYECKON TaOIHIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij A1pa,
o0111ee YKCIIO JIEKTPOHOB U paclpeie]ICHUE UX 10 JIEKTPOHHBIM CJIOSM), OOBICHSIThH
o01rre 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB AJIEMEHTOB M UX COSAMHEHUN B Mpeienax
MaJIbIX IEPUOJIOB U INIABHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;

KJIaCCI/I(i)I/IIII/IpOBaTL XUMHYCCKUC 3JICMCHTBI, HCOPraHU4CCKHUEC BCIICCTBA, XUMUYCCKHUC
pe€aKuuu (HO YUCIY U COCTABY YUACTBYIOIIUX B PECAKIIUU BCUICCTB, I10 TCIIJIOBOMY
3(1)(1)CKTy, 10 U3BMEHCHUIO CTCIIEHEH OKHUCICHU XMMHYSCKUX BHCMCHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CHCITU(PUICCKIEC XUMHUICCKHE CBOHCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOJATBEPAKAasi ONMMCAHUE PUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIINUX XUMUYECKUX PEAKIU;

COCTABJIATh YPABHEHMS DJIEKTPOIUTUYECKON TUCCOLMALIUNA KUCIIOT, IIEII0YEH U COJIEH,
MOJIHBIE U COKPALEHHBIE YPaBHEHUS peaKIIMii HOHHOTO 0OMEHa, YpaBHEHUS peaKlnid,
MOATBEPKIAIOIINX CYLIECTBOBAHUE N'E€HETUYECKON CBSA3U MEXKy BELECTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOIO OaJlaHCa ITHX PEeaKLui;

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA, BO3MOXKXHOCTH
MMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYUCIIATE OTHOCHTCIBHYIO MOJICKYJIAPHYIO 1 MOJIIPHYIO MAaCChbl BEIECTB, MAaCCOBYIO
JOJII0 XUMHUYCCKOTI'0 5JICMCHTA I10 (I)OpMYHC COCAMHCHU, MAaCCOBYIO JOJIIO BCIICCTBA B
pacTBOpPC, MIPOBOJAUTDH paC‘-IéTLI 110 YpaBHCHHIO XUMHUYECKOH pCaKknuuu;

coOroaaTh MpaBuIIa MOJIb30BAHUS XUMHYECKOH TIOCYI0i U TabopaTOpHBIM
00opy/0BaHuEM, a TaK)Ke IIPaBUiia OOPAILEHUS C BEIIECTBAMHU B COOTBETCTBHHU C
WHCTPYKIIUSMH IO BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO TOTYYEHHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

MPOBOAMTD PEAKIUH, OATBEPKAAIOIINE KAYECTBEHHBIA COCTAaB Pa3IMUHbIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPH]I-, OPOMHI-, HOTUA-, KapOoHaT-, pocdat-,



CHJIMKAT-, Cy.HB(paT-, TUAPOKCUA-UOHLBI, KATUOHBI aAMMOHUS U HOHBI U3YYCHHBIX
MCTAJIJIOB, MPUCYTCTBYIOIIUC B BOAHBIX PACTBOPAX HCOPraHNUCCKHUX BCHICCTB,

e TMPUMEHSTH OCHOBHBIC OTIEPAIIUN MBICITUTEIBLHON JACSITEILHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIIHIO, BBISIBICHHE TPUYNHHO-CIICICTBEHHBIX CBS3CH
— JIJIS U3YYCHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYUHBIC
METO/IbI IO3HAHMS — HAOIIOICHHE, H3MEPEHHE, MOJICITUPOBAHHE, SKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIH ).

COJAEPKAHUE OBYYEHUA

Tema 1. Metamuibl (15 1)

[Tonoxenue meramios B [lepuogunueckoil cucteme XuMu4eckux 3aeMeHToB /1. U.
MenaeneeBa. Metaimnueckasi KpUCTAUIMYECKAs PELIETKA U METAIUIMYECKAass XUMUYECKAs CBSI3b.
O6mue ¢pusznueckue cBoiicTBa MetaioB. CIulaBbl, X CBOICTBA U 3HaYCHUE. XUMUYECKUE
CBOMCTBa METAJUIOB KaK BOCCTAHOBUTEIIEH, a4 TAKIKE B CBETE UX IOJIOKEHUS B
ANEKTPOXUMHUUYECKOM psATy HanpsbkeHud MeTtaisioB. Koppo3us MeTaisioB u criocodsl 60pbObI €
Hell. Meramtsl B mpupoze. O0mue criocoObl UX MOJTYICHUS.

O01mas xapakTepucTHKA HIeJOYHbIX MeTa10B. MeTtaisl B ipupoze. O61mue cnocoobt
ux nonydenus. Ctpoenue atoMoB. Lllenounbie MeTamibl — npocThie BelecTsa. BaxHeilmue
COEIMHEHUS IIEJIOYHBIX METAJNIOB — OKCHJIbI, THAPOKCUIBI U COH (XJIOPUIbI, KapOOHATHI,
Cynb(aTbl, HUTPATHI), UX CBOMCTBA M MMPUMEHEHHE B HAPOTHOM X03siicTBe. KamnmiiHble
ynoOpeHusl.

O01mas xapakTepucTHKA 3JIeMeHTOB IJIapHo# noarpynnsl I rpynnsl.

Crpoenue atomoB. lllenoyHo3eMenbHble METAIIIBI — MPOCThIE BellecTBa. BaxHenmme
COCIMHEHUS IICIOYHO3EMENBHBIX METANIOB — OKCHJIbI, THIPOKCUIBI U COJIH (XJIOPHUIBI,
KapOOHAThI, HUTPATHI, Cynb(haTel, (hocdaTsl), UX CBOWCTBA U MPUMEHEHHE B HAPOJIHOM
XO3SIICTBE.

AJIIOMUHHIA.

CtpoeHue aToMa, GU3NICCKUE M XUMUIECKHE CBOMCTBA MPOCTOro BemiecTBa. CoeqMHCHUS
ATIOMHUHUS — OKCUJ ¥ TUAPOKCHU, UX aM(OTEpHBIil XapakTep. BaxxHeilme conu amtoMUHUS.
[IprMeHeHne aTFOMUHUS U €70 COCIMHEHUN.

Keaeso.

Crtpoenue aToma, PU3NYECKHEe U XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTRA.
Ienetnueckue paast Fe™ u Fe*.

Baxkneiimue conu jxenesa. 3HaueHHE Kene3a U €ro COeIMHEHUH 71 IPUPOIbl U
HapOJIHOTO XO035MCTBA.

JleMOHCTpALHM.

OO0pa3ipl MEeTOYHBIX U MET0YHO3EMENbHBIX MeTaJI0B. OOpasiibl CIIaBOB.
BzaumopeiicTBue HaTpus, TUTHS U KAJIBLIMS C BOJOM. B3auMoielicTBUe HATpUsI U MarHus C
KucnopoioM. BzaumoneiictBue MmetamioB ¢ Hemetauiamu. [lomyuenue rugpokcuos xenesa (II)
u (III).

JlabopaTopHbIe ONBITHI.

12. B3auMoaelicTBHE pacTBOPOB KHUCIIOT U coJiel ¢ MeTaiiaMu. 13. O3HakoMIIeHuE ¢
pynamu xene3a. 14. OkpailMBanue MIaMeHH COISIMU IIEIIOYHBIX METaIoB. 15.
B3anmoneiictBue kanpius ¢ Bogoil. 16.I1lomydenne rugpoKcuia Kaibys U UCCIIEIOBAHUE €0
CBOWCTB.

17. IlonydyeHue rupoKCH/ia alFOMUHHS U UCCIEOBAHHUE €r0 CBOMCTB. 18.
B3aumoneiicTBue xenes3a ¢ constHoi kucioroit. 19. [lonyuenue ruapoxcuaos xkenesa (II) u (111)
Y U3Y4YEHHUE UX CBOWCTB.

IIpeaMeTHbIe pe3yJbTaThl 00yUeHUsI

VYyamuiicst 10J15KeH ymemp:



MCII0JIb30BaTh IIPU XapaKTEPUCTUKE METAJUIOB U UX COEIMHEHUN MOHATHUSA: «METaJLIbI»,
«pA7 AKTUBHOCTH METAJIJIOBY, «IIICJIOYHBIC METAJUIBLY, «IEJIOYHO3EMEIbHBIE METAIIIIBDY,
MCII0JIb30BaTh UX IIPU XapaKTEPUCTUKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XUMUYECKUX
3JIEMEHTOB-METAJJIOB (I1E€J0YHBIX METAJUIOB, MAarHUs, KalbLiUs, AIFOMUHHUS, JKejle3a) 10 UX
nosioxkeHuto B [lepuoguueckoit cucreme xumudeckux aneMeHToB [1. . Menneneesa
(XMMHUECKUI 3HaK, HOPSAKOBBIM HOMEp, NEpUOJI, TPYIIa, MOATPYIa, OTHOCUTENIbHAS AaTOMHAas
Macca, CTpOeHHe aToMa (3apsi Aapa, YUCIIO MPOTOHOB U HEUTPOHOB B sIIpe, 00IIee YUCIIO
3JIEKTPOHOB, PACIIPECIICHUE FTEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM), IIPOCTOE BEIIECTBO,
¢dbopmya, Ha3BaHHE U TUII BBICIIETO OKCHJIA U THIIPOKCUIA);

Ha3bIBaTh COEJMHEHMS METAJUIOB M COCTABJIATh UX (DOPMYJIbI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHUE, 001e (PU3HUECKUEe U XUMUYECKHAE CBOMCTBA MTPOCTHIX
BELIECTB-METAILIOB;

OOBSACHATPH 3aBUCUMOCTb CBOMCTB (MJIM MPEACKA3bIBaTh CBOWCTBA) XUMUYECKUX
3JIEMEHTOB-METAIJIOB (PaJuyc, METAIUIMUECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIE CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX HMH COCTUHEHUN (KHCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIUX OKCUIOB U I'MIPOKCHIOB, OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
cBoiicTBa) oT nosioxxeHus B [lepuoauueckoii cucteMe XuMu4eckux anemMenTos Jl. U.
Menpaeneena;

ONMCHIBATh OOIINE XMMUUECKHUE CBOICTBA METAJNIOB C IIOMOILIbIO €CTECTBEHHOTO
(PycCKOro MM POJHOIO) A3bIKA U SI3bIKA XUMUHU;

COCTaBJISITh MOJIEKYJIIPHBIE YPAaBHEHUS PEAKIINI, XapaKTEPU3YIOIIUX XUMUYECKUE
CBOMCTBAa METAJIOB U UX COEJUHEHM, a TAKXKE IJIEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS;

YPaBHEHHUS MIEKTPOJIUTUIECKON JUCCOLUALMHI; MOJIEKYJIAPHBIE, TIOJHBIE U COKPALLICHHbIE
VWOHHBIE YPABHEHUS PEAKLMM C YHaCTHEM JICKTPOJIMTOB;

YCTaHABJIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3U MEKY CTPOEHUEM aTOMa, XUMUYECKON
CBSI3b10, THUIIOM KPUCTAJUIMYECKON PEIIETKH METAIOB U UX COCAMHEHUH, NX 00IMMHU
(GU3NUECKUMU U XMMUYECKHMU CBOWCTBaMU;

OIMUCBIBATh XMMHUYECKUE CBOMCTBA IIEJIOYHBIX U IIEIOYHO3EMENIBHBIX METALIOB,  TAKXKe
IIOMUHUS U Kelle3a U UX COCTUHEHUH C MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 UM POJHOIO)
A3bIKa U A3bIKA XMMUH;

BBINOJIHATH, HAOIIOATh U OMUCHIBATh XUMUYECKHH SKCIIEPUMEHT 0 PACIIO3HABAHUIO
BaXHEHIINX KATUOHOB METAJUIOB, THIPOKCH]I-MOHOB;

AKCIEPUMEHTAIbHO UCCIIE0BATh CBOMCTBA METAJUIOB U UX COCIMHEHUH, peIlIaTh
AKCIIEPUMEHTAIIBHBIE 33J1a4M 110 TeMe «MeTalby;

OTUCBIBATH XUMUYECKUH SKCTIEPUMEHT C OMOILBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOTO) SI3bIKa U A3bIKA XUMUH;

IPOBOJUTH PacyeThl 10 XUMUUYECKUM (pOpMyiaM U ypaBHEHMSM pPeaklnii, IPOTEKAIOIINX C
Y4aCTHEM METAJIOB U UX COCIUHEHUN.

MertanpeameTHble pe3yJibTaTbl 00y4eHHs

VYyamuiics 10J1KeH ymemp:

paboTaTh MO COCTABICHHOMY ILJIaHY, UCIIOJIB3YS HApsAy C OCHOBHBIMH U JIOTIOJHUTEIbHBIE
CpezcTBa (CIPaBOYHYIO JINTEPATYPY, CI0XkKHBIE TPUOOPHI, cpenactsa MKT); ¢ moMonsio yuurens
oTOMpaTh ISl pelIeHrs yueOHbIX 3a/1a4 HEOOXOAUMBbIE CIIOBAPU, YHIIUKIONEANH, CIPABOYHHUKH,
JJIEKTPOHHBIE JUCKU;

COTIOCTABJISITh U OTOMPATh HH(OPMALINIO, TOJYYEHHYIO U3 Pa3INYHBIX UCTOYHUKOB
(coBapH, SHIMKIIONEANH, CIIPABOYHHUKH, JIEKTPOHHBIE TUCKH, ceTh MIHTepHET);

MPEJICTaBIATh UHPOPMALIHIO B BHIE€ TAOJIUI, CXEM, ONOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npuMmeHenneM cpeacts UKT;

0(QOPMIISITH CBOM MBICIIH B YCTHON U MHUCbMEHHOMN pEe4H C yU€TOM CBOMX YUYE€OHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYalUi, B TOM 4ncie ¢ npuMeHeHneM cpencts UKT;



COCTAaBJISITh PELICH3UIO HAa TEKCT;

OCYILIECTBIIATh JOKA3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. IIpakTukym 1. CBoiicTBa MeTaJUIOB M MX coeMHeHH (3 1)

1. Ocy1iiecTBiaeHHE LIEMOYKH XUMHYECKUX TTpeBpaiienuii. 2. [lomydeHue u cBoiicTBa
COCIMHEHUH MeTaiyoB. 3. PereHue 3KkcrepuMeHTalbHBIX 3a/1a4 Ha paclio3HaBaHUE U
MOJIy4YEHUE COCIMHEHUI METAIIIOB.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

VYyamuiics 10J1KeH ymems:

oOparatecs ¢ 1abopaTopHbIM 000pyIOBaHNEM M HArPEBATEIbHBIMU ITPHOOPaMU B
COOTBETCTBUHU C MPaBUIAMU TEXHUKH 0€30MaCHOCTH;

HaOJII0aTh 32 CBOMCTBAMH METAJLJIOB M X COSAMHEHUH U SIBJICHUSIMU, TPOUCXOISIIUMHU C
HUMU;

OMUCHIBATh XMMUYECKUHN IKCIIEPUMEHT C TOMOILBIO €CTECTBEHHOTO (PYCCKOI0 WU
POJIHOTO) SA3bIKA U S3bIKA XUMHH,

JiefaTh BBIBOJIBI IO Pe3yJIbTaTaM MPOBEICHHOIO SKCIEPUMEHTA.

MeTtanpeamMeTHbie pe3yJabTaTbl 00y4eHUs

VYuamuiicst 10J15KeH ymemp:

OTIpeeNATh, UCXOS U3 YUeOHOM 3a/1a4k, HeOOXOIUMOCTDb UCIIOJIb30BaHUS HAOIIOICHUS
WJIU DKCTIEPUMEHTA.

Tema 3. Hemerananl (25 4)

OO6mias xapakTepucTUKa HEMETAIUIOB: TosioxkeHue B [lepuoanueckoii cucreme
xummudeckux sneMeHToB [[. M. MenpaeneeBa, 0cOOEHHOCTH CTPOCHHUS aTOMOB,
anekTpooTpuraTebHOCTh (D0) Kak Mepa «HeMeTanaHoCTHY, psia 0. Kpucrammnueckoe
CTPOEHHUE HEMETAIIIOB — IPOCTHIX BEIIEeCTB. AyoTponus. Pu3nyeckue CBOMCTBAa HEMETAILIOB.
OTHOCUTENBHOCTD MOHATUM «METAID) U «HEMETAJL».

Bonmopona. [Tonoxenue Bogopoa B [leppoanyeckor cucteMe XUMUYECKHX 3JIEMEHTOB /1.
U. MenneneeBa. CtpoeHue aToMa U MoOJIeKyJibl. PU3nUecKre U XUMUYECKUE CBOKWCTBA
BOJIOPO/IA, €r0 MOJIYyYEHUE U IPUMEHEHUE.

Bonaa.

Crtpoenue moiiekynbl. Bonopoanas xumuyeckas cBsizb. OU3n4ecKrue CBONCTBA BOJIBI.
AHomanuu cBOMCTB BOJbL. ['uapodunsabie U ruapodoOHbIe BeleCTBA. XUMHUECKHUE CBOMCTBA
Bojbl. KpyroBopot Bojiel B ipupoae. Bomoounctka. Aspanius Boibl. BeITOBBIE (DUIBTPHI.
MuHepanbHbie BOJbI. JucTuiinpoBanHas BoJia, €€ NOJy4YeHHE U IPUMEHEHHUE.

OO0uiasi XapakTepuCTHKA raJIOreHOB.

Crpoenue atomoB. [IpocThie BellecTBa U OCHOBHBIE COEIMHEHHUS TaJIOT€HOB, UX CBOMCTBA.

Kpartkue cBegenus o xjope, bpome, ¢prope u ioze. [I[puMeHeHne rajoreHoB U ux
COEIMHEHUI B HAPOJHOM XO3SIMCTBE.

Cepa.

CtpoeHue aToMa, alJIOTPOIIUS, CBOMCTBA U TPUMEHEHHE POMONUECKOi cepbl. OKCHIBI
cepsl (IV) u (V]), ux nonydenue, cBoiictBa u npumeHeHue. CepHasi KUCIOTa U €€ COJIH, UX
MIPUMEHEHNE B HAPOJIHOM X03sicTBe. [Ipor3BOACTBO CEPHON KUCIOTHI.

A3o0T.

CrpoeHue aTomMa 1 MOJIEKYJIbI, CBOMCTBA MIPOCTOIO BellleCTBa. AMMUAK, CTPOCHHUE,
CBOICTBA, MOJTy4YeHHE U TpuMeHeHue. Colm aMMOHMS, UX CBOMCTBA U TpUMeHeHue. OKCUIbI
azora (II) u (IV).

A30THas KMUCI0Ta, € CBOMCTBA U MpUMEHeHrne. HuTpaTel 1 HUTPUTHI, TTpolIeMa ux
COJIepKaHUs B CEIbCKOXO03HCTBEHHOM MPOYKIINH. A30THBIC yIOOpEHUS.

Dochop.

CtpoeHue aToMa, alJIOTPOIIUsS, CBOMCTBA OEI0T0 M KpacHOTO docdopa, UX MpuMeHEHHE.
OcHoBHbIe coenuaenus: okcua Gocdopa (V) u oprodocdopHas kuciora, pochaTsl.
®dochopubie y1oOpeHus.



Yraepoa.

Crtpoenue aToma, aJuIOTPOIIHS, CBOMCTBA MOoAU(UKaLHK, TpuMeHeHne. OKCHIBI yriepoa
(II) u (IV), ux coiictBa u npumeHenune. KapOoHaThl: KaJabIUT, COJa, IOTAIll, UX 3HAUEHUE B
MPUPOJIE U )KU3HH YEJIOBEKA.

Kpemnuuii.

CtpoeHue aTomMa, KpUCTAUIMYECKUA KPEMHUM, €r0 CBOMCTBA U NpuMeHeHue. OKcu
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUITUKATHI. 3HAUYEHUE COCAMHEHUN KPEMHUS B
JKUBOU U HEeXUBOH npupoae. [loHaTre 0 CUIMKaTHON IPOMBIIIEHHOCTH.

JemMoHCTpanmu.

OO6pa31bl rajJoreHoB — MPOCTHIX BellecTB. B3aumMoielicTBUE rajloreHoB ¢ HaTpUeEM, C
aloMuHueM. BeiTecHeHHe XiTopoM OpoMa MM MOfa U3 PacTBOPOB UX colieil. BzanmopelicTeue
CEpbI C MeTaJJIaMH, BOJIOPOIOM M KUCIOPOAOM. B3anmozeiicTBre KOHIIEHTPUPOBAHHOMN a30THO
KHUCIIOTHI ¢ Me/ib10. [loromnienne yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccranoBieHne
Meau u3 ee okcuaa yriaem. OOpasisl MPUPOAHBIX COeTMHEHUH XJopa, cepsl, pocdopa, yriepoaa,
kpemHusa. OOpa3ipl BaXKHEHIINX I8 HAPOJHOTO XO3UCTBA CyIb(PaToOB, HUTPATOB, KAPOOHATOB,
docdaron. OOpa31sl cTEKIa, KEPAMHUKH, IIEMEHTA.

JlabopaTopHble ONBITHI.

20. ITonyuyenue u pacrno3HaBanue Bogoposa. 21. ccienoBanue moBepXHOCTHOTO
HaTSDKEHUS BOJbL. 22.PacTBOopeHHe epMaHraHaTa Kajius Wikl MEIHOTO Kyropoca B BoJe. 23.
['unparanus o6e3BoxxkenHoro cynbdara meau (I1I). 24. M3roTosiieHne TUIICOBOrO OTIEYATKA.

25. O3HaKOMJICHHE C KOJIICKIIMEH OBITOBBIX (PHIBTPOB. 26. O3HAKOMIICHHE C COCTAaBOM
MUHEpaIbHOU BOJbL. 27. KauecTBeHHas peakiius Ha raoreHua-uoHsl. 28. [lonyuenue u
pacrniozHaBanue kuciopopa. 29. 'openue cepsl Ha Bo3ayxe u B kuciopoze. 30.CBoiicTBa
pa3baBieHHOI cepHOit kucnoThl. 31. U3ydyenue cBoiicTB ammuaka. 32. Pacnio3naBanue comneit
amMoHus. 33. CBoiicTBa pa30aBiIeHHON a30THON KUCIIOTHL. 34. B3aumopeiictBue
KOHIIEHTPUPOBAHHOM a30THOI KUCIOTHI ¢ Menbto. 35. 'openue dpocdopa Ha BO3ayXe U B
KHcIopoJie (1eMoHcTpamus Buaeo). 36. PaciosnaBanue gocdaros. 37. 'operne yris B
kuciopoge. 38. Ilonyuenune yroibHON KUCIIOTHI U U3ydeHue ee cBoicTB. 39. Ilepexon
KapOOHATOB B T'MJIPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonata Hatpus. 41. [lomyuyeHue KpeMHEBOW KHCIOTHI U
M3y4YEHHE €€ CBOMCTB.

IIpeaMeTHbie pe3yabTaThl 00y4eHHs

Yyamuiics 10JKeH ymentv:

HCIIOJIB30BAaTh MPHU XaAPAKTCPUCTUKE MCTAJIJIOB U UX COCI[I/IHGHI/Iﬁ IIOHATHUSA: «KHEMETAJJIBI»,
«TAJIOTeHBI», «AJUIOTPOITHBIE BUIOM3MEHEHHS, <OKECTKOCTh BOJIBI», «BPEMEHHAS KECTKOCTh
BOJBD», KIIOCTOSAHHAA XKECTKOCTDH BOJBbI, «O6HIa$I KECTKOCTBh BOABI»,

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PJIEMEHTOB-HEMETAIIIOB (BOIOPO/a, TAIOT€HOB,
KHCIJIOPO/JIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHuUs1) 1o UX mosioxkeHuto B [lepuoanaeckoit
cucreMe XumMuueckux eMeHToB J. . MenaeneeBa (XuMu4eckuii 3HaK, MOpsIKOBBIN HOMED,
NIepUO/I, TPYIINA, TOATPYIIIA, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOSHHE aToMa (3apsi sapa,
YHCII0 MPOTOHOB U HEUTPOHOB B si/ipe, 00I1ee YUCIIO 3JIEKTPOHOB, paclpeielieHue 3JeKTPOHOB
IO DJIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (POpMyIia, Ha3BaHHWE M THUI BBICIIETO OKCHA U
THJIpOKCUa, GOopMya U XapakTep JETy4ero BOJOPOJHOIO COSAUHEHHS);

Ha3bIBAaTh COCAMHECHNS HEMETAJIJIIOB U COCTABJIATH UX q)OpMy.]'H)I 110 Ha3BaHHUIO,

XapaKkTepu30BaTh CTPOCHUE, 001IHe (PU3NUECKre U XUMUYECKHE CBOMCTBA MTPOCTHIX
BEIIECTB-HEMETAIIIOB;

OOBSICHATH 3aBUCUMOCTH CBOMCTB (MJIH MPeJICKa3bIBaTh CBOMCTBA) XUMHUYECKUX
AIIEMEHTOB-HEMETAIUIOB (paJinyc, HEMETAITNUECKHE CBOHCTBA DJIIEMEHTOB, OKACITUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX HMU COECIMHEHUH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIIMX OKCUJOB U TUIPOKCUJIOB, JTIETYYUX BOJAOPOIHBIX COCTUHEHUN,



OKHCIUTEIHHO-BOCCTAHOBUTEILHBIE CBOICTBA) OT MosioxkeHus B [lepuoauyeckoil cucreme
xuMudeckux 3yemenToB JI. . Menaeneena;

OIKCHIBATH O0IME XUMHUECKUE CBOICTBA HEMETAIIJIOB C TIOMOIIBIO €CTECTBEHHOTO
(pyccKOro Wi pOJIHOTO) SA3bIKA U S3bIKA XUMHUH;

COCTaBJIAITh MOJIEKYJIIPHBIE YPABHEHUS PEAKIINI, XapaKTEPU3YIOIINX XUMUYECKUE
CBOICTBa HEMETAJJIOB M UX COCUHEHHM, a TaKXKe JIEKTPOHHBIE YPAaBHEHUS IIPOIIECCOB
OKHCJIEHUS-BOCCTAHOBJICHUS;

YpaBHEHHUS MEKTPOIUTUIECKON JUCCOLUAIIUH; MOJIEKYISPHBIE, IOJTHBIEC U COKpAIllEHHbIE
VOHHbIE YPABHEHMSI pEaKLU C y4aCTHEM DJIEKTPOJIUTOB;

yCTaHaBIMBATh NPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y CTPOCHUEM aToMa, XUMUYECKOU
CBSI3b10, TUIIOM KPUCTAJUIMYECKON PEIIeTKA HEMETAIJIOB U X COSIMHEHHH, X O0IIUMHU
bu3NYECKUMU U XUMHUYECKUMH CBOWCTBAMU;

ONMCHIBATh XUMUYECKUE CBOKMCTBA BOJIOPOA, FAJIOT€HOB, KUCIOPOa, CEPbl, a30Ta,
docdopa, rpadura, anmasa, KpeMHUS U UX COCTUHEHHM ¢ TOMOIIBIO €CTECTBEHHOTO (PYCCKOT0o
WJIM POJIHOTO) S3bIKA U S13bIKA XUMMUH;

OTKCHIBATh CIIOCOOBI YCTPAHEHUS HKECTKOCTH BOJIbI U BBITIOJIHATH COOTBETCTBYIOLIUN UM
XUMHUYECKHUH SKCIIEPUMEHT;

BBITIOJIHATH, HA0IIOAAaTh U ONKCHIBATh XUMHUYECKHI SKCIIEPUMEHT 10 PACIIO3HABAHUIO
MOHOB BOJIOPOJa U aMMOHHS, Cyb(at-, KapOOHAT-, CHIIMKAT-, pochaT-, XJIOpHI-, OpOMHI-,
MOJIUI-OHOB;

HKCIEPUMEHTAIBHO UCCIIE0BATh CBOMCTBA METAJUIOB U UX COEIMHEHUH, peliaTh
JKCIIEpUMEHTAIbHBIE 3a/1a4u 110 TeMe «Hemeramibiy;

ONMCHIBATh XUMUYECKUH KCIIEPUMEHT C IIOMOILIBIO €CTECTBEHHOTO (PYCCKOT0O WIIN
POJIHOTO) SA3BIKA U S3bIKA XUMHH,

IIPOBOAMTDH PacueThl 10 XUMUYECKUM (OpMysIaM U YpaBHEHUSM peaKLuil, IPOTEKAIOIINX C
y4acTHEM HEMETaJUIOB U UX COeIMHEHUH.

MertanpeameTHble pe3yJbTaThbl 00y4eHHs

VYyamuiics 10J2KeH yymens:

OpraHM30BBIBATH YUeOHOE B3aUMOJEHCTBHE B rpyIIe (pacipeaesisaTh poiy,
JIOTOBAapHUBATHCS APYT € APYTOM U T. 11.);

IpeIBUIETH (IPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PELLIEHU;

NOHUMATh IPUYMHBI CBOETO HEycIleXa U HAXOUTh CIOCOOBI BBIX0/1a U3 3TOW CUTYalUH;

B JIMAJIOTE C YUUTEJIEM YUUTHCS BbIpaOAThIBATh KPUTEPUH OLIEHKU U ONPENENATh CTENEHb
YCIIEIIHOCTH BBIMIOJTHEHUS CBOEH pabOThI M pabOTHI BCEX, UCXOS U3 UMEIOIINXCSI KpUTEPUEB,
COBEpUIEHCTBOBATh KPUTEPUHU OLIEHKH U MOJIb30BAThCS UMHU B XOJI€ OLIEHKU U CAMOOIICHKH;

OTCTauBaTh CBOK TOUYKY 3PEHHUs, apTyMEHTUPYS €€;

MOJTBEPKJIaTh apryMEHTHI (pakTamu;

KPUTHYHO OTHOCHUTBHCS K CBOEMY MHEHHUIO;

CIIyIIaTh JPYTUX, NBITATHCSI IPUHUMATh IPYT'YIO TOUKY 3p€HUSs, ObITh TOTOBBIM U3MEHUTD
CBOIO TOUKY 3PEHHS;

COCTaBJIATH pedepar 1o onpeneaecHHo popme;

OCYILIECTBIIATH KOCBEHHOE PA3ACIUTEIBHOE 10Ka3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coequHeHHiT HeMeTaL10B (3 1)

1. Pemenue skciepuMeHTaNIbHBIX 3a/1a4 1o Teme«lloarpymnmna kucnoponay. 2. Pemenue
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme «lloarpynna azora u yraeponay. 3. [lomydenne, cooupanmne
Y paclio3HaBaHUE T'a30B.

IIpeaMeTHbIe pe3yJabTaThl 00yUeHUsI

VYyamuiics 10J1KeH ymems:

oOparatecs ¢ 1abopaTopHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU MPHOOpaMU B
COOTBETCTBHUU C MPABWIAMH TEXHUKH O€30MMaCHOCTH;



Ha6JHOI[aTB 3a CBOMCTBAMU HEMETAJIOB U UX COG,Z[I/IHGHI/Iﬁ U ABJICHUAMMH, IIPOUCXOAAIIUMHU
C HUMH;

ONMCHIBATh XUMUYECKUH KCIIEPUMEHT C IIOMOILBIO ECTECTBEHHOI'O (PYCCKOI0 MU
POJIHOTO) SA3bIKA U S3bIKA XUMHH,

ACJIaTh BIBOALI 110 PE3YyJIbTaTaM IIPOBCACHHOTI'O SKCIICPUMCHTA.

MeTtanpeamMeTHbie pe3yJabTaTbl 00y4eHUs

Yyamuics 10JIKeH ymems:

OTIpeAeNATh, UCXOAs U3 YUeOHOM 3a/1a4u, He0OXOAMMOCTh UCIIOJIb30BAHUS HAOIIIOICHUS
WIM SKCIIEPUMEHTA.

Tema 5. O6001eHMe 3HAHMI 110 XUMHH 32 KypC OCHOBHO# 1mKoJibl. Ilonroroska

K rocyaapcrseHHoi urorosoi arrecrauuu ('MA) (10 v)

Ilepnonnueckuil 3akoH u [lepuonnueckas cuctemMa XMMU4ECKUX 351eMeHToB /1. 1.
MenneneeBa. @u3nuecKuil CMBICI IOPSAAKOBOIO HOMEPA 3JIEMEHTAa, HOMEPOB NIEPHOAA U
Ipynibl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B IEpUOIax U
rpynnax B CBETE NPEACTABICHUN O CTPOEHUHU aTOMOB JIEMEHTOB.

3HaueHUe NEepUOINYECKOro 3aKOHa. BUJIbI XUMUUECKUX CBA3EH U TUIIBI KPUCTAILTMUECKUX
peieTok. B3aumocBs3b cTpoeHust U CBOMCTB BelecTB. Kimaccupukanus XuMUYECKUX peakLui
10 pa3JIMYHbIM NPU3HAKaM (UHMCIIO U COCTaB Pearupyrolux U 00pa3yroluXcs BEIIECTB; HaJIuune

rpaHuIbl pasaena ¢as; TernoBoi 3pHeKT; U3MEHEHUE CTENEeHEN OKUCICHHUS aTOMOB;
MCIIOJIb30BaHUE KaTalu3aTopa; HarpaBjieHue nporekanus). CKOpOCTh XUMUYECKUX PeaKuil U
(baxTopsl, Brustone Ha Hee. OOpaTUMOCTh XMMUYECKHX PEeaKLUil U ClIOCOOBI CMELCHHS
XUMHYECKOI'O PAaBHOBECHS.

ITpocTeie u cilokHBIE BelecTBa. MeTaiuibl U HeMeTalulbl. [ eHeTndecKue psibl MeTaia,
HeMeTalla U IepexoiHOoro Metauia. OKCUbl U THIPOKCH bl (OCHOBAHHUS, KUCIIOTHI,
amQoTepHble THIPOKCUBI), cosd. X cocTaB, kinaccupukanus 1 oOLre XMMU4YeCKUe CBOMCTBA B
CBETE TEOPUH DJIEKTPOIIMTHUECKON TUCCOLUALIUN.

JInuHOCTHBIE pPe3yJbTaThl 00yUeHusl

Yuyanuiics 10JKeH:

3HAMb U NOHUMAMb. OCHOBHBIE NCTOPUUECKHUE COOBITHS, CBI3aHHBIC C PA3BUTHEM XUMUH
U O00IIEeCTBA; JOCTHKEHUS B 00JIACTH XMUMUHU U KYJIbTYpHBIE TPAIUIIUU (B YACTHOCTH, HAYYHbBIE
TPaJAUIIIN) CBOCH CTPaHbI; OOIIIEMUPOBBIC JOCTIKEHUS B 00JIACTH XUMHH; OCHOBHBIE TIPUHITUITBI
Y TIpaBUJIa OTHOILIEHUS K IPUPOJIE; OCHOBHI 3J0POBOT0 00pa3a KU3HH U 3/I0pPOBhECOEPETatomnx
TEXHOJIOTHIA;

[IpaBWJIA MOBEAEHUSI B YPE3BbIYAWHBIX CUTYALIUSIX, CBA3aHHBIX C BO3JIEVCTBUEM PA3IUYHBIX
BEII[ECTB; OCHOBHBIE MpPaBa M 005S3aHHOCTH Ipak/IaHWHA (B TOM YHCIIE YUaIllEerocs ), CBSI3aHHbIE C
JUYHOCTHBIM, MPOGECCHOHATBHBIM U JKU3HEHHBIM CAMOOTIPEICTICHUEM;

COIMATHHYIO 3HAYUMOCTh M COJIepKaHue Mpodheccrid, CBI3aHHBIX C XUMUEH;

UCRBIMBIEAMb . YYBCTBO F'OPIOCTH 32 POCCUHUCKYI0 XUMHUUYECKYIO HAYKY U YBaXKEHHUE K
HCTOPUH €€ PA3BUTHS; YBAXKCHHE U MPUHATHE TOCTHXKEHUN XUMHUH B MUPE; JIFOOOBH K IPUPOJIE;
YBa)XKEHHE K OKPYKAIOUIUM (yYalIUMCsl, YIUTEISIM, POAUTENSM | JIP.) — yMETh CIIyIIaTh U
CIBIIIATH TAPTHEPA, TPU3HABATH MPABO KAXKI0T0 Ha COOCTBEHHOE MHEHHE, IPUHUMATH PEIICHUS
C YUYETOM MO3UILIMI BCEX YUACTHUKOB; YYBCTBO IPEKPACHOIO U 3CTETUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MUPOM BENIECTB U MX MPEBPAIICHUI; CAMOYBOXXEHUE U SMOLIMOHATIBHO-
MOJIOKUTEILHOEC OTHOIIIEHHUE K cele;

npuU3HaABamsb: NEHHOCTH 3I0POBBS (CBOETO M IPYTUX JIFOJIEH ); HEOOXOIUMOCTh
CaMOBBIPAXXECHUS, CaMOpeaIu3aliy, COUUAIIBHOTO IPU3HAHUS,

0CO3Ha8amp: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSITEIHHBIM IMTOCTYIIKAM U
JENCTBUSAM, OTBETCTBEHHOCTH 32 UX PE3YJbTAThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO
BBIPAXaTh U OTCTAMBATh CBOIO MO3UIIAIO U KPUTHYHO OTHOCUTHCS K CBOMM MOCTYIKAM;



nPOAGAAMB: FKOJIOTHUECKOE CO3HAHUE; T00pOKENaTeTbHOCTD, JOBEPHE U
BHUMATEIbHOCTb K JIIOASIM, TOTOBHOCTb K COTPYIHUYECTBY U JIpyk0€, 0Ka3aHUIO TIOMOIIH TEM,
KTO B HEll Hy)KIaeTcs; 0000IIeHHBIH, YCTOMUMBBINA U M30MpaTeIbHbIN MO3HABATEIbHBIN HHTEPEC,
MHHUIMATUBY M JIFOO03HATEIBHOCTh B M3YYEHUU MHMpa BELIECTB U PEAKLUii; 1eJIeyCTPEMIIEHHOCTh
Y HACTOMYMBOCTb B JOCTH)KEHUH LIEJIEH, TOTOBHOCTh K IIPEOJ0JIEHUIO TPYIHOCTEN;
yOeXKIEHHOCTh B BO3MOKHOCTH IO3HAHMSI TPUPO/Ibl, HEOOXOJUMOCTH Pa3yMHOIO
UCTIOJIb30BAaHUS TIOCTHKEHUN HAYKH U TEXHOJIOTHH Uil Pa3BUTHsS OOIIECTBA,

YMemb: YCTAaHABIMBATh CBSI3b MEXKY LIEJIBIO U3YYCHHS XUMUU U TEM, JJI 4€ro OHa
OCYIIECTBIISIETCS (MOTUBAMHU ); BBIIIOJIHATH KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aKI0YatOIIyOCs B
KOHTPOJIE 3a IIPOLIECCOM U3YYEHHUSI XUMHUH U BHECEHUU HEOOXOJMMbIX KOPPEKTHBOB,
COOTBETCTBYIOILIMX 3TallaM M cI1oco0aM U3y4eHUsl Kypca XMMHH; BBIIIOJIHATH PETPOCIIEKTUBHYIO
CaMOOLIEHKY, 3aKJIFOYAOIIYIOCS B OLICHKE IIPOLIECCa U Pe3yNbTaTa U3yYEeHUs Kypca XUMUHU
OCHOBHOI1 IIKOJIBI, IOJBEACHUH UTOTOB HA OCHOBE COOTHECEHMS LI€JIEH U pE3yIbTaTOB;

CTPOUTH )KM3HEHHBIE U NTPO(ECCHOHATIbHBIE IaHbI C YU€TOM KOHKPETHBIX COLIMAIbHO-
UCTOPUYECKHX, MTOJIMTHUECKUX U SIKOHOMUYECKHX YCIIOBHI; 0CO3HABAaTh COOCTBEHHBIE LIEHHOCTH
Y COOTBETCTBHUE UX

IPUHUMAEMBIM B JKU3HM PEILIEHUSIM; BECTU JIUAJIOT HA OCHOBE PaBHONPABHBIX OTHOIIEHUN
Y B3aUMHOT'O YBa)KEHUS; BBLIEIISITh HDABCTBEHHBIN aCIEKT IIOBEIEHUS U COOTHOCUTD IIOCTYIIKU
(cBOM M IpyrUX JIOJEH) U COOBITHS C IPUHATHIMHU 3TUYECKMMH HOPMaMHU; B IIpe/ieax CBOMX
BO3MO>KHOCTEM NMPOTUBOAECHCTBOBAT JEHCTBUSM U BIUSHUAM, IPEICTABIIAIOIINM yIPO3y
YKU3HU, 3/J0POBbIO M 0€30I1aCHOCTH JINYHOCTHU U OOILECTBA.

OTtiimunTeIbHBbIE 0COOCHHOCTH Ppadoyeil MporpaMMbl M AaBTOPCKOI

OcHOBHOE cojJiepKaHuE aBTOPCKOH MOJIHOCTBIO HAILIO OTPaXXEHUE B JaHHOW paboueit
nmporpamme.

B paGouyro mporpaMmy 1o XuMHH BHECEHBI H3MEHEHUS 110 CPABHEHHUIO C aBTOPCKOIL: U3
pe3epBa nobdasneHo 1 yac Ha «MeTabl»y. OCHOBHOE OTJIMYUE TaHHOM pabouel MporpaMMbl OT
ABTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOM MpOrpamMme NnpakTUu4ecKue padoThl CrpyIIIMpOBaHbI
B OJIOKU - XUMUYECKHE MPAKTUKYMbI, KOTOPbIE TIPOBOASITCS MOCIIE U3YUYECHHUS HECKOIBKUX
pazzenos, a B paboyeil mporpaMme 3TH k€ IpakTHUeCKHe paboThl JAtOTCs MOCIE U3YUEHU S
KOHKPETHON TE€MBbI. DTO MO3BOJISET JyUllle 3aKPENUTh TEOPETUUECKUI MaTepHUall HA IPAKTUKE U
IPOBEPUTH MPAKTUYECKUE YMEHUS M HABBIKM HEMOCPEACTBEHHO MO JaHHOM Teme. YToObI
MPOBECTHU MPAKTUUYECKYIO pabOTy MO KOTJIa-TO U3YUYEHHOU TeMe, TpeOyeTcs JOMOIHUTENbHOE
BpeMs JIsl TOBTOPEHUS TEOPETUUECKUX OCHOB, UTO UCKITIOUAETCS B JAHHOM padodeit
porpamme.

KosmmuectBo KosmuectBo
Pa3nen 4acoB B aBTOPCKOIl | 4acoB B padoyei
nporpamMmme nporpamMmme

1. Beenenue. Ob1ias xapakTepucTHKa
XUMHYECKHX DJIEMEHTOB U XUMHUYECKHUX
peakuuii. [lepnonnyeckuii 3aKoH u 10 10
[leprnomuyeckast cucreMa XUMHYECKUX
snemenToB /[.M.Menneneena

2.Meramisl 14 14 +1 +3

3.Ilpaktukym 1 «CBolicTBa METAIIJIOB U
UX COCIUHEHUIN»

4 Hemerasuisl 25 25+3

5. Ilpaktuxym 2 «CBolicTBa
HEMETAJUIOB U UX COEJMHEHUIN




6.0000111eHI1E 3HAHUHT TT0 XUMUH 32 10 10
Kypc ocHOBHOM 1ikoubl. [Tonroroska k ['A.
Pezeps 4 2
Uroro:
68 68
TemaTnueckoe NJIAHNPOBaHME Y4eOHOT0 MaTeprasa
Ne HasBanue riaBsl Komnyectso IIpakTrueckue Kontponbubie
TJIaBBI JacoB paboThI paboThl
Beenenne. O0mas 10 Nel
XapaKTEPUCTHUKA XUMUYECKUX
AJIEMEHTOB ¥ XUMHUYECKHUX
peaxkuui. [lepuoguueckunil
3aKkoH U llepuonnyeckas
CHUCTEMa XMMUYECKUX
anemenToB JI.M.Menpeneera
1. Mertaub 18 Nel-3 No2
3. Hemerasr 28 Ne4-6 Ne3
5. O060011IeHNE 3HAHUN 1O 10 Neq4
XHUMUH 32 KypC OCHOBHOU
mkoJibl. [Tonroroska k I'UA.
6. Pezeps 2
Hroro 68 6 4




KAJIEHJAPHO-TEMATHYECKOE INTAHUMPOBAHHME.

No Tema u Tun ypoka Jara DJ1eMEeHTHI CO/IePKAHUS
n/ Io Io
n IVIAHY dakry
BBenenue. O0masi XapakTepucTHKA XMMHUYECKUX 3JIEMEHTOB U XUMUYecKuX peakuuii. [lepuoanyecknii 3aKoH U NepuoguvdecKasi CUCTeMa
xumunuyeckux 3jieMeHToB /[.U.Menaeneena. (104.)
1. | Xapaxrepucruka Rromawr vactnverax mo OT u T
e —— XapakTeprucThKa XUMHYECKOTo 3JieMeHTa 1o nosioxkenuto B [ICXD JI.U. Menaeneena.
JleMOHCTpalusi: MOJENIN aTOMOB 3JIEMEHTOB 1-3 —T0 mepuo10B
OCHOBAaHHH €r0 MOJIOKEHUS B
[Iepnoanueckoii cucreme
J. 1. MeHnaeneeBa
2. | CBoiicTBa OKCUJOB, KMCIIOT, XHUMHUYECKUE CBOMCTBA OKCUOB, OCHOBAHUI , KUCJIOT, COJIEH B CBETE TEOPUH
OCHOBaHHU U COJIEH B CBETE 3JEKTPOJIUTUYECKON JUCCOLMAIIMN U OKUCIIEHHSI- BOCCTAHOBJICHUS
TEOPHH JIEKTPOIMTHYECKOU
JUCCOLMALMN U OKUCIICHUS -
BOCCTAHOBJIEHUS
3. | AMdoTepHbBIE OKCHIBI U [TonsTue o mepexoaHbIx daeMeHTax. AMGOTEpHOCTh. ['€HeTHUECKUH Psi/l TEPEX0THOTO
TUAPOKCHUIBI JJIEMEHTA.
Jla6.onbiT: 1.Ilomydenne rupokcuia MHKA U UCCIIEIOBAHKUE €TO CBOMCTB
4. | Ilepuonnyeckuit Crpykrypa [ICXD .. Menneneea. Ctpoenue aroma. ®U3NUYECKHIT CMBICT TOPSAIKOBOTO
3akoH H [lepuoanueckas HOMEpa, HoMepa Meprojia, HoMepa rpymibl Xxumudeckoro anementa B [ICXD JI.U.
cucreMa MenaeneeBa. [IpyunHbl H13MEHEHUSI CBOMCTB XUMUYECKUX AJIIEMEHTOB M UX COEIMHEHUI B
. . MenneneeBa B cBeTE MepuoIax u rpynnax, maBHeix noarpynmnax [ICXD JI.1. Menneneesa, leMoHcTpanus:
YYEHHSI O CTPOCHHUH aToMa paznuuHbie HopMbI TAOIHUI] TEPHOTUIECKON CUCTEMBI.
JIa0.onbIT: 2. MonenupoBanue noctpoenus [lepuoanueckoit cucremsl [[.11. Menpaeneena
5. | Xumuueckas XHUMHUUYECKasi OpraHu3alys )KMBOU U HEKUBOU ITPUPOAbl. XUMUYECKUN COCTAB SAApa,
OpraHu3aIys KUBOU 1 MaHTHH U 36MHOU KOpbI. XUMHUYECKHE AIEMEHTHI B KJIIETKaX JKUBBIX OpraHU3MOB. Makpo- u
HEXUBOU MTPUPOIBI MUKPO3JIEMEHTHI.
JemoncTpanus: Mojens CTpoeHUs 36MHOTO 11apa B IONIEPEYHOM pa3pese
6. | Knaccudukanus O06001IeHre CBeACHMI 0 XUMUYECKUX peakiusax. Kimaccudukaiys XuMHIeCKUX peakini

XUMHYECKUX PEAKIUH 10
Pa3JIMYHBIM OCHOBAHUSIM

10 Pa3JIMYHBIM OCHOBAHUSIM:
COCTaBY M YUCITY pEearupyroIINX U 00pa3yoIuXCcsl BEIECTB, TEIIIOBOMY dPQEKTY,
HaIpPaBJICHUIO, U3MEHEHUIO CTENeHEeH OKUCIICHUS AIEMEHTOB, 00pa3yIoOUINX pearupyonme




BEIIECTBA, (pase, NCIOIB30BaHUIO KaTaTN3aToPA.
JIa0. onbITHI:
3. 3amernieHue xeyne3oM Meau B pactBope cyibdara meau (1I)

[TonsaTHe 0 ckopocTn
XUMHYECKON pEeaKIUH

[IoHsATHE O CKOPOCTH XUMHUYECKOMN peakuu. PakTopsl, BIUAIOIINAE HA CKOPOCTh
XUMHUYECKUX PEAKLUN.

JdemMoHcTpanum:

3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEAKLUU OT MPUPO/Ibl PEArNPYIOIIMX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMU OT KOHLIEHTpaLUH

pearupyomux BeIecTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakluu OT IUIoniaan
COTMPUKOCHOBEHUS PEArupyIOIINX BEIIECTB ((«KHUIISIIIUMA CII0i1»). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKLUU OT TEMIEPATYPhl PEAarupPyIOLINX BELIECTB.

JIab. OnbIThI:

4. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM peaKIuu OT

MIPUPO/IBI PEArMpyIOIINX BEIIECTB HA IPUMEPE B3aUMOIEUCTBUN KUCIIOT C METaJUIaMu. 5.
3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMKA OT KOHLIEHTPALUN PEarupyolX BELIECTB
Ha [IpUMepe B3aUMOJCHCTBHSI LIMHKA C COJITHOM KHCIIOTOW Pa3IMYHON KOHIICHTPALIMH.

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIMH OT IUIOIIAJN COTPUKOCHOBEHUS
pearupyrouux BemecTs.

7.MonenupoBaHue «KUIISILETO CIOS».

8. 3aBHCHMOCTbh CKOPOCTH XUMHUECKOH peakliy OT TEMIIEPATYPhl pearupyoIinux BEIIeCTB
Ha npumepe B3aumoaencTBus okcuaa menu( 1) c pactBopom cepHOI KHCIOTHI Pa3IU4HOM
TEMIEPATYPbI

Karanuzatopsl

Karanuzatops! u karanu3. MTHTruOUTOPHI. AHTHOKCHIAHTHI.

JdemoHcTpaumuu:

I'oMoreHHbIH U TeTeporeHHbIN KaTtanu3bl. DepMeHTATUBHBIN KaTtanu3. IHrubupoBanue.
JIa0.onbITHI:

9. Pa3noxeHue nepokcua Bo0po/ia ¢ MoMoIpio okcuaa mapranna (IV) u xkaranassr. 10.
OO6HapyxeHune KaTtajia3bl B HEKOTOPBIX MUIIEBBIX MTPOTYKTaX.

11. arubupoBanue B3aMMOACHUCTBUS KHCIOT C METAJUIAMH YPOTPOITUHOM

O000meHue n
cUCTeMAaTHU3aIysI 3HaHUH 110
TeMe «BBenenue»

10.

KonTposbsHas padoraNel

KoHTpob IpeIMETHBIX U MEeTalpeAMETHBIX YUeOHBIX IeicTBUH 10 TeMe « BBenenue.




no teMe «BBenenue»

OO6m1as XxapakTepruCcTUKa XUMHYECKHX AJIEMEHTOB M XUMHYECKUX peakiuil. [lepuogndeckuii
3aKoH U llepuoanyeckas cucrema xumuueckux anemeHToB JI. M. Menneneesa»

Tema 1. Meranabi(184.)

11. | [Tonoxxenue [Tonoxenue metaiuioB B Ilepuoanyeckoi CUCTEME XMMHUYECKUX JIEMEHTOB
3JIEMEHTOB-METAIJIOB B J1. 1. MenneneeBa. Meramuinueckass KpUCTaNIMUECKas pelIETKa U METAJUITMYECKast
IIepnonnueckoii cucreme XUMHYecKas cBsi3b. O0me puznyeckne cBoiicTBa MeTaiioB. CIuTaBbl, UX CBOMCTBA U
J. . MengeneeBa u 3HaYCHUE.
0COOEHHOCTH CTPOCHHUSI UX JdemoHcTpanum:
atomoB. dusznyeckue OO0pas31bl CIIaBOB
cBoicTBa MeTa/uioB. CIUIaBbl

12. | Xumnueckue cBOCTBa XHUMHUYECKUE CBOMCTBA METANIOB KaK BOCCTAHOBUTEJNEH, a TAK)KE B CBETE UX MOJIOKEHHUS B
METAJIJIOB AJIEKTPOXUMHUUYECKOM PsTy HAMPSHKEHUH METAJIJIOB.

JdemoncTpamun: B3auMoieiicTBue METAIIIOB ¢ HEMETAJIaMH.
JIab. onbiTel: 12.B3anmoseiicTBie pacTBOPOB KUCIIOT U COJIEH C METAJUIAMU
13. | Meramnbl B ipupoje. Oo01me Mertaist B ipupoae. Ob1iue crniocoObl UX TOTyYSHUS.
CIOCOOBI UX JIa0. onbITHI:
MOJTYyYEHUS 13. O3nakomienue ¢ pyaamu xenesa 14. OkpalivBaHue MIAMEHH COJISIMU HIEIOYHBIX
METAJJIOB

14. | PemieHue pacyeTHBIX 3a/1a4 C PacueTHble 3a1aun 10 ypaBHEHUSAM XUMUYECKUX PEAKIUM, TPOTEKAIOIINX C YYaCTUEM
MIOHSITUEM MACCO8as 00JIs METAJUIOB U UX COCTMHEHUM
861X00a NPOOYKMa

15. | IlonsaTtue o Koppo3uu Kopposus metannos u crnocoOsl 60psObI ¢ Hel
METAJIJIOB

16. | lllenounble MeTaIbL: 00IIAs OO01as xapakTepuCcTHKa MIENIOYHBIX METaIoB. Metamisl B mpupoze. O61mue crnocoobl ux
XapaKTEePUCTUKA nonydeHusi. CTpoeHHe aTOMOB.

[I{enouHble METaIIBI — MPOCTHIE BEHIECTBA
17. | CoenvHeHHUs MIETOYHBIX Baxneiimme coeqmHEHUS MIEIOYHBIX METAUIOB — OKCHJIBI, THAPOKCUIIBI M COTH
METaJIOB (xmopuabl, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBONCTBA M MPUMEHEHHE B HAPOTHOM
xo3siictBe. Kanuitnpie ynoOpeHus.
JdemMoHcTpanum:
OO6pa3s1ipl METOYHBIX U MET0YHO3EMENbHBIX METAIIIIOB. B3anmoielicTBre HaTpuUs, TUTHUS C
BOJIOM. B3anmoeiicTBre HaTpus ¢ KUCIOPOAOM
18. | lllenoyno3emenbHBIC OO6m1as XxapaKTeprucTHKa 3JIEMEHTOB T1aBHOU noAarpynmsl [ rpynmel. CTpoeHue aToOMOB.




MeTaJUIbl: 00mmas

[IlenouHO3eMENBHBIE METAJITBI — MPOCTHIE BEIIECTBA.

XapaKTEePUCTUKA
19. | Coenunenus Baxkuneiimme coeTuHeHUs IET0YHO3EMENIbHBIX METAIIJIOB — OKCHU/IbI, THIPOKCHIBI U COJIN
I1€JI0YHO3EMENBHBIX METAIJIOB (xopusl, KapOOHATHI, HUTPATHI, CyIb(paTsl, pocdaTsl), UX CBOWCTBA U IPUMEHEHUE B
HapOJHOM XO3sliCTBe.
JdemMoHcTpanum:
B3aumoaeiicTBre Kanbius ¢ BOJ0N. B3anMoieiicTBHEe MarHusi ¢ KUCJIOPOIOM.
Jla0. onbITHI:
15. B3aumoneiictBue kanpuus ¢ Bogou. 16. [lonyyenue rugpokcuia KajubLUus U
HCCIIE0OBAHUE €T0 CBOMCTB
20. | AnroMUHHM — TIepeXO0THBIN Ctpoenue aToMa, GU3NYECKUE U XUMUYECKHE CBOMCTBA aIFOMUHHUSI KaK IPOCTOTO BEIIeCTBa
anemMeHT. Ou3nyeckue u
XUMHUYECKHE CBONCTBA
amoMunus. [lonyuenue n
MPUMEHEHUE ATFOMUHU
21. | CoenMHEHUS ATFOMUHUS — CoelMHEHUS ATFOMUHUS — OKCHJT ¥ TUAPOKCU, UX aMPOTepHBIH XapakTep. BaxHeimme
OKCHU/JI U TUJIPOKCHU]I, UX conu amoMuHus. [IpuMeHeHne atoMUHUS U €ro COeTMHEHU.
amM(OTEepHBIN XapakTep. JIab. onbITHI:
17. TlonydeHue TMIPOKCH 1A ATFOMUHHS U UCCIIEIOBAaHHE €T0 CBOMCTB.
22. | llpakTuueckas padora Nel Ocy1iecTBiIeHHE IETOYKH XUMUYECKHUX MTPEBPAIICHUI
Ocy1iecTBieHNE LIETOYKU
XUMUYECKUX TTPEBPAIICHUMA
23. | Keneso —anement VI Pacnonoxenue xenesa B [ICXDJ[.U. Menneneesa u ctpoeHue ero aroma. ®usnueckue u
rpynmnbl T0OOYHON XUMHUYECKHE CBOMCTBA JKEJIe3a — IMPOCTOr0 BEIIECTBA
noArpymnmbsl. U3nyecKue u
XMMHYECKHE CBOMCTBA JKele3a.
Haxoxnenue B mpupoze.
24. | CoenuHenus xenesa +2,+3 ux I'enernueckue psbl Fe”"u Fe** Bakueifiue conu skeie3a. SHauCHHE JKelle3a H ero

KaueCTBEHHOE OIpPE/EIICHUE.
l'enetnueckue panel  Fe 2y
Fe 3

COEAMHEHUM Il IPUPOBI U HAPOJIHOTO XO35MCTBa.

JdemoncTpanuu.

B3aunmopeiictBue MetamioB ¢ HeMetauiamu. [lomydenne rugpokcuaos xenesa (II) u (I10).
JIa0. onbITHI:

18. BzaumopeiicTBue xee3a ¢ COMSTHON KHCIOTOM.




19. ITomyuenue runpoxcuaoB xenesa (1) u (I11) u u3yuenne ux cBOMCTB.

25. | lIpakTnyeckasi pagora Ne2 IlosrydyeHue U CBOWCTBA COCIMHEHUN METAIIOB
[Tonydenue u cBoiicTBa
COEMHEHUI METAJIJIOB
26. | IlpakTuyeckas padora Ne3 Penrenne skcnepuMeHTANBHBIX 337a4 HAa PACIIO3HABAHUE U MTOJTYYEHUE COCIMHEHUM
Peuienne skcnepuMeHTaIbHBIX METaJIJIOB
3a/1a4y Ha paclo3HaBaHUE U
MOJIyYEHHUE COCTMHEHUI
METaJUIOB
27. | O6o01meHne 3HaHUH 110 TeMe
«MeramsD)
28. | KonTpoabHas pa6ora Ne2 KoHTpOos1b IpeAMETHBIX U METANPEAMETHBIX yUEeOHBIX IEHCTBUM 1O TeMe «MeTamib»
1o reme «MeTtauib»
Tema 3. Hemeraniabi(284.)
29. | O0mas xapakTepucTUKa OO6m1as xapakTeprucTUKa HEMETAIIOB: TToJIokeHue B [lepuoanueckoii cucreMe XuMUYECKUX
HEMETAaJUIOB anemenToB /. 1. MenzeneeBa, 0cCOOEHHOCTH CTPOCHHUS ATOMOB, 3JIEKTPOOTPULIATEITHLHOCTh
(20) kak mepa «HeMeTauTHIHOCTIY, psan D0. Kpucramimdeckoe cTpoeHHE HEMETAIIOB —
MPOCTHIX BenlecTB. AioTponus. Puznueckue cBoicTBa HeMeTaioB. OTHOCUTENBHOCTD
MOHATUN «METAJUD» U «HEMETAJD)
30. | OOmue XUMUIECKUE CBOWCTBA OO6mre XUMUYECKHE CBOMCTBA HEMETAIJIOB
HEMETAJUIOB.
Hewmerannsl B mpupoe u
CHoco0bl UX MOJYYEHHUS
31. | Bomopon [Tonoxenune Bonopoaa B [leproauyeckoit cucTeMe XUMHUYECKHX SJIEMEHTOB
. . MenneneeBa. CtpoeHue atoma 1 MoJjieKyJibl. Du3nyeckre 1 XuMUYECKUE CBOMCTBA
BOJIOPO/Ia, €T0 MOJyYEeHUE U IPUMEHEHHUE.
JIa0. onbITHI:
20. ITonmyyenue u pacrno3HaBaHue BOJOPOJIA
32. | Bona Crpoenue moiekynsl. Bonopoanas xumudeckas cBsi3b. OU3nuecKue CBOMCTBA BOBI.

AHomanuu cBOMCTB BoAbL. [ 'napoduiasHbie 1 rupodoOHbIe BelecTBa. XUMHUECKHE
cBoiicTBa Bobl. KpyroBopot Bozb! B npupoe. Bogoouncrka. Aspauus Boasl. beIToBbIe
¢unbTpsl. MuHepasibHble BOJbl. JIMCTHIUIMPOBAaHHAsI BOAA, €€ OJYyYEHHE U IPUMEHEHHE.




JIa0. onbITHI:

21. UccnepoBanue NOBEPXHOCTHOTO HATSKEHUS BOBI.

22. PacTBOpeHME NIEpMaHraHara Kajaus WM MEIHOro Kymopoca B Boje. 23. ['mapaTtanus
00€3B0O’KEHHOTO Cyibdara

menu (I1). 24. 3rotoBiieHre rUIcOBOTO oTreyarka. 25. O3HakoMIIeHHE ¢ KOJUICKITUen
OBITOBBIX (PHIBTPOB.

26. O3HaKOMJIEHUE C COCTABOM MUHEPAJIbHOU BOJIbI

33. | l'anorensr: obmas OO1m1ast XxapaKTEepUCTHKA raJIOTEHOB: CTPOCHNE aTOMOB; IPOCTHIE BEIIECTBA 1 OCHOBHBIE
XapaKTepUCTHKA COEZIMHEHUS raJloreHoB, ux cBoiictBa. KpaTkue cBenenus o xsope, 6pome, ¢prope u ioze.
[IprMeHeHne rajnoreHoB U X COEAMHEHUIN B HAPOIHOM XO35MCTBE.
JdemoncTpanum:
OO0pa3ibl rajJoreHoB — MPOCTHIX BellecTB. B3aumoaeiicTBIE raloreHoB ¢ HaTpUeEM,
atoMuHueM. BeiTecHeHHe Xj10poM 6poMa 1ii Hoa U3 pacTBOPOB UX COJIei
34. | CoennHeHMsI TAJIOTEHOB OCHOBHBIE COEIMHEHUSI TAJIOT€HOB: T'aJIOT€HOBOIOPO/IbI, COJIU IaJIOT€HOBOIOPOAHBIX
KHCJIOT.
JdemMoHcTpanuu:
OO0pa31bl NPUPOAHBIX COEAUHEHUH XJI0pa.
Jlab. ombIThI:
27. KauecTBeHHasl peaklisl Ha TaJOreHU1-HOHbI
35. | IlpakTuueckas padora Ned Pemenne skcnnepuMeHTaNBHBIX 3a1a4 110 Teme «lloarpynna ramoreHoB»
Pemenue skciepuMeHTalIbHBIX
3axad 1o reme «lloarpymnna
TaJIOTEHOB
36. | Kucnopon CrpoeHure aToMa U aJUIOTPOIUS KUCIOPO/Ia; CBOMCTBA U MPUMEHEHHUE €r0 aJlIIOTPOITHBIX
Moaudukarmii. JIab. onbITHI:
28. Ilonyyenue u pacrno3HaBaHuE KUCIOPOJa
37. | Cepa, ee puznueckue u CrpoeHue aToMa U aJJIOTPOIHSI CEpbl; CBOMCTBA U MPUMEHEHUE POMOUYECKOM CephbI.
XUMHYECKHE CBOMCTBA JeMoHCcTpanum:
B3aumopeiicTBue cepsl ¢ MeETaJlIIaMH, BOAOPOJOM U KHCIOPOJIOM.
JIa0. onbIThI:
29. 'opeHue cepbl Ha BO3IyXE U B KUCIIOPOAE
38. | CoenmHeHMs cepbl Oxcunsl cepsl (IV) u (VI); ux nonxydyenue, cBoiicTBa U MpUMEHEHNE




39.

Cepnas KMCIOTa Kak
AJIEKTPOJIUT U €€ COJIU

CepHas KUCIIOTa KaK AJIEKTPOJIUT U €€ COJIH, NX MTPUMEHEHNE B HAPOTHOM XO35HCTBE.
JdemMoHcTpanum:

OO6pa3sibl NPUPOJAHBIX COeTUHEHUN cephbl. OOpa3Ibl BAXKHEHIIIMX 711 HAPOTHOTO XO35HCTBA
Cynb(haToB.

JIa0. ombITHI:

30. CBoiicTBa pa30aBIeHHOIN CEPHOI KHCIOTHI

40. | CepHas KucioTa Kax CepHas KucnoTa Kak OKuciauTelnb. [I[pou3BoAcTBO CEpHOI KUCIIOTHI U €€ TPUMEHEHNE
okuciurens. [lonyyenue u
IIPUMEHEHNE CEPHOU KUCIIOTBI
41. | IlpakTuyeckas padora Ne5 Pemenue skcnepuMeHTalibHbIX 3a1a4 1o teme «lloarpynmna kuciopona»
Pewienne skcnepruMeHTaIbHBIX
3amad no teme «lloarpynna
KHCIIOPOJa»
42. | A30T m ero cBoOiiCTBa CrpoeHue aTomMa U MOJIEKYJIBI 230Ta; CBOMCTBA a30Ta KakK MPOCTOrO BEIIECTBA
43. | AMMUaK ¥ ero COeMHEHUSI. AMMuak, cTpoeHue, CBOMCTBA, NoIy4eHre U npuMeHeHue. Cojin aMMOHUS, UX CBOMCTBA U
Conu amMmMoOHUs IIPUMEHEHHE.
JIab. onbITHI:
31. 3yuyeHue CBOMCTB aMMHaKa.
32. Pacio3HaBaHMe coJiell aMMOHHS
44. | Okcupsl a3ota Oxcuppl azota(ll) u (1V)
45. | A30oTHas KUCJIOTa KaK A30THas KUCJIOTA KakK AJIEKTPOJIUT, €€ CBOMCTBA U IPUMEHEHHE.
3IIEKTPOJINT, €€ MPUMEHECHHUE JdemoHcTpaumuu:
OO0pa3ipl BXXKHEUIITUX 11 HAPOTHOTO XO03SHCTBA HUTPATOB.
JIa0. onbIThI:
33. CoiicTBa pa30aBIeHHON a30THON KUCIIOTHI
46. | A30oTHas KHCIIOTa KaK A30THas KUCJIOTa KaK OKUCIUTENb. HUTpaThl 1 HUTPUTHI, MpoOIeMa UX COJEpKaHuUs B C/X
OKHCIJIUTEND, €€ OJIyUYEHNE NPOAYKIUH. A30THbIE y10OpeHUs
JdemoHcTpauuu:
B3anmopaeincTere KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEZBIO.
JIa0. onbIThI:
34. B3anMopelcTBHE KOHIEHTPUPOBAHHON a30THOM KUCIJIOTHI C MEJIBIO
47. | ®ochop. CoenuHeHUS Crtpoenue aToma u ayutorponus docdopa, cBorcTBa 6eoro u kpacHoro gocdopa, ux




docdopa. [Tonsitue o
dochopHBIX yIOOpEHUSIX

npuMeHnenne. OcHOBHBIE coenHeHus: okcua Gocdopa (V) u oprodochopnas kuc-
nora, pocharer. DocopHbie ynoOpeHUs.

JdemoHcTpanuu:

O06pa3s1pl TpUPOAHBIX

coenuHeHUH Gocdopa. OOpa3Ibl BAXKHEHIIMX ISl HAPOIHOTO X03scTBa (hochaToB.
Jlab. onbIThI:

35. I'openue docdopa Ha BO3AyXe U B KUCIOPO/A€ (IEMOHCTPAIIHS BUIEO).

36. Pacno3naBanue ¢ocgaTton

48. | Yruepoa Crpoenue aToMa U aJIOTPOIHMs yIiiepo/a, CBOMCTBa ero Mou(puKaluil 1 UX IpUMEHEHHUE.
JdemMoHcTpanum:
[Tornomenue yrieM pacTBOPEHHBIX BELIECTB WM ra30B. BoccTaHOBIEHNE MeU U3 €€
OKCHJIa YTJIEM.
JIa0. onbIThI:
37. 'openue yrisi B KUCIOPOE

49. | Okcupsl yriaepoaa Oxcupsl yraepoaa (I1) u (IV), ux cBoiicTBa 1 mpuMeHEHHE

50. | YronbHas KUCIOTa U €€ COJIH. VYronpHas kucnora. Coiau yroinbHON KACIOTHI: KAJIBLIUT, COJA, OTAIll, X 3HAYCHHUE U

KecTkocTh BOJBI U CLIOCOOBI MIPUPOJIE U KU3HU yesoBeKa. JKecTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.
e€ yCcTpaHEeHHUs JeMoHCcTpanum:

OO0pa3ibl NpUPOJHBIX COEAMHEHHUH yriepoaa. O0pasiibl BaXKHEWIINX ISl HAPOJHOTO
XO03sHcTBa KapOOHATOB.
JIab. onbITHI:
38. [lomyueHue yroabHOM KUCIOTHI U U3yyeHue ee cBoicTB. 39. [lepexos kapOoHATOB B
TUIPOKapOOHATHI.
40. Pa3znoxeHnue ruipokapOoHaTa HaTpus

51. | Kpemuuii CrpoeHune aTomMa KpeMHUS; KpUCTAJUIMYECKUI KPEMHUM, €r0 CBOMCTBA U IPUMEHEHNE

52. | CoenuHeHHs KPEMHHUS Oxcup xpemuust (IV), ero npupoHeie pa3HOBUAHOCTH. CHIIMKATBI. 3HAYEHUE COSAMHEHUN
KpPEMHUSI B )KUBOW U HEXKUBOU MIPUPOJIE.
JdemMoHcTpanum:
OO6pa3ibl NpUPOIHBIX COEAMHEHUNH KPEMHUSI.
JIad. onbIThI:
41. IlonyyeHne KpeMHEBOM KHCIOTHI M U3YUYECHHE €€ CBONCTB

53. | CunukaTHas IlonsTHE O cCUIIMKATHOM poMbIIeHHOCTH. CTEKIIO, IIEMEHT, KEpaMHKa.




IMPOMBIINIJICHHOCTD

JdemoHcTpaumuu:
OO0pa3s1pl CTeK1a, KepaMHUKH, IEMEHTa

54. | IlpakTuyeckas padora Ne6 [Tonyuenue, cobupanue u pacro3HaBaHUE Ta30B
[onmyuyenue, cobupanue u
pacno3HaBaHUeE ra3oB
55. | O606mmenue mo Teme
«Hewmerannbi»
56. | KonTpoabHas padora Ne3 no KonTponb npeaMeTHBIX U MeTapeAMETHBIX YIeOHBIX JeicTBUH 1o TeMe «Hemerammbi»
teme «Hemeramib»
Tema 5. O6001IeHHEe 3HAHMI 10 XUMHU 32 KYPC 0CHOBHOI1 miKkoJbl. [loaroroska k urorosoii arrecrauuu (F'MA) (104.)
57. | llepuoanueckuit 3aKOH U [lepuonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
Ilepronnueckas cucrema . . MenneneeBa. ®U3NYECKHUI CMBICI MOPAIKOBOIO HOMEPA 3JIEMEHTa, HOMEPOB
Jl. 1. MeHaeneeBa B CBETE [IEpUOJA U TPYIIIBL.
TEOpUHU CTPOCHUSI aroma
58. | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 2JIEMEHTOB U UX COEAMHEHUN B IEPUOAAX U IPYIIIax
WU3MEHEHUS CBOMCTB B CBETE MPEJCTABICHUN O CTPOEHUHU aTOMOB 3JIeMEHTOB. 3HaueHue [lepuoanueckoro
3JIEMEHTOB M UX COEIUHEHHH B 3aKOHA
NepuoIax v rpymnmax B CBETE
MPEJCTABICHUN O CTPOCHUH
aTOMOB 3JIEMEHTOB. 3HAUE€HHE
[Tepnoanueckoro
3aKOHa
59. | Buasl XuMHUYECKHX CBSI3EH U Bubl XUMUYECKHX CBA3EHM M TUIIBI KPUCTAJUIMYECKUX PEUIETOK. B3anMoCBs3b CTpoeHus 1
THUIBI KPUCTATNIMYECKHUX CBOICTB BEILLIECTB
pEIIETOK.
Bzaumocss3b
CTPOCHHUS U
CBOJCTB BEILIECTB
60. | Kmaccudukanus Krnaccudukanys XuMHUECKUX peaklui Mo pa3IMyHbIM PU3HAaKaM (YHCIIO0 U COCTaB
XUMUYECKHUX PEaKLUi 1o pearupyomux 1 00pa3yronrxcs BeIecTB; HaTNIKUe TPaHuIlbl pa3zena ¢as; TerIoBoi
pa3IMYHBIM TIPU3HAKAM. 3¢ deKT; u3MeHeHHe CTeNeHel OKUCICHHS aTOMOB; HCIIOJIb30BaHUE KaTaanu3aTopa;
HalpaBJIEHUE IPOTEKaHUs).
61. | CxopocThb CKOpOCTh XMMHUYECKUX peakIuii U (HaKTOPBhI, BIUSIIONINE HA HEE




XUMHYECKUX PEaAKIUi

62. | Knaccuduxarus [IpocTeie U ciiokKHBIE BeniecTBa. MeTallIbl U HEMETAJUIBI , COCTaB, KIACCU(UKALIUS
HEOPraHUYECKUX BEILECTB

63. | CaoiicTBa HEOPraHMYECKUX OO0ure XMMHUYeCKHe CBOMCTBA OKCUIOB U TUAPOKCUIIOB (OCHOBAaHUH, KMCIOT, aM(OTEPHBIX
BEILIECTB TUAPOKCHJIOB), coid B cBeTe TO/]

64. | 'enernueckue I'enernueckue psaapl MeTala, HEMETaula U [IEPEXOAHOI0 MeTalia
psAbl METAILIA,
HeMeTaJlla U EPEXOIHOT0
MeTaja

65. | TpeHuHT-TECTUPOBAHUE I1O Tpenunr-rectupoBanue no Bapuantam ['MMA npouuibix JeT U J1eMOBEpCUU
BapuanTaM ['MMA npouuisix jger
U IEMOBEPCHUH

66. | KonTpoabHas pa6ora Ned TecTupoBanue 1o BapuaHTam
Pemenne ITHA I'MA nemoBepcun

67 | Pesepn

68







