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O0mas xapakrepucTuKa y4e0HOro npeamera

PaGouas mporpamma cocraBjieHa Ha OCHOBE aBTOPCKOHM IMpOrpaMMmbl MO XuMHH s 8-9
KaccoB oOmeoOpazoBatenbubix yupexaenuit/ H.E.Ky3unenoBa, M.: Benrana — I'pag, 2012

Copnepxanue y4deOHOro npeamera «XUMHUS» B OCHOBHOM IIKOJIE HETOCPEICTBEHHO CBA3aHO C
HayKOW XUMUEH, OTpaxkaeT €€ 0ObEKTHI U JIOTUKY XUMUYECKOTO MO3HAHUSA. DTO 00YCIOBIEHO POJIbIO
XUMUHU B MO3HAHUH 3aKOHOB MPHUPOJBI U MAaTEPUAIBHON KU3HHU OOIIECTBA, B PELICHUU TJIOOATBHBIX
npo0iieM yenoBeuecTBa (MUTaHUE, 3I0POBBE, OJ1€XK/1a, OBITOBBIC U IPYTHE CPEACTBA U T.1.).

OcHOBHbIMU TpOOJIEMaMM XHMHUHU SIBJISIFOTCSL WM3Y4YEHHE COCTaBa M CTPOEHHUS BEIIECTB,
3aBUCUMOCTM HX CBOWCTB OT CTpPOEHHUS, IIOJIyY€HHE BEIIEeCTB C 3a/JaHHBIMH CBOMICTBaMH,
HCCIEA0BAaHUE 3aKOHOMEPHOCTEH XUMHWYECKHX pEakUMd W IIyTed YIpaBICHUS HMHU B LEIAX
MIOJIyUYEHUs BEIECTB, MaTepuaiioB, 3Hepruu. 1losToMy B mporpamme Mo XUMHUU HAIUIA OTPAKEHUE
OCHOBHBIE COZIepKaTeIbHbIE TUHUU:

e BelIecTBO — 3HAHMS O COCTAaBE€ M CTPOEHUM BEIECTB, X BAKHEHIIMX (PU3UUYECKUX U
XUMHYECKUX CBOMCTBAX, OMOJIOTMYECKOM JIEHCTBUN;

® XUMHYecKasl peaKuMsl — 3HaHUS 00 yclnoBHUsAX. B KOTOpBIX MpOSBIISIOTCS XUMUYECKHE
CBOMCTBa BEILIECTB, CIIOCO0aX yIpaBICHUS XUMUYECKUMU MPOIIECCAMU;

® INpUMeHeHHe BelleCTB — 3HAaHUS U ONBIT MPAKTUYECKON NEATENILHOCTH C BEIeCTBaMH,
KOTOpBhIE HamboJiee dYacTo YHOTPEeOstoTcsT B TOBCeAHEBHOW ku3HHU. Lllupoko
HCIIOJIb3YIOTCS B TPOMBIIIJIEHHOCTH, CEJILCKOM XO3SHCTBE, Ha TPAHCIIOPTE;

e f3bIK XMMHMH — CHCTEMA BAXKHEWIIMX MOHATHUN XMMHHM M TEPMHUHOB, B KOTOPBIX OHH
OTHCBHIBAIOTCS, HOMEHKJIATypa HEOPraHMYeCKUX BEIIECTB. T.€. MX Ha3BaHUs (B TOM
yluclie U TpUBUAIbHBIC), XUMUYeckHe (OpMyNIbl M YpaBHEHHUSA, a TaKXkKe MpaBuiia
nepeBo/ia UHPOPMAIUHU C €CTECTBEHHOTO A3bIKA Ha SI3bIK XMMHUH U OOPATHO.

Y4eOHble mporpamMmbl, Yy4eOHMKHM U Yy4e€OHO-METOJAMYECKHE KOMIUIEKThl 10 XHWMHH,

BhIlTycKaeMble M3marenbckum 1ieHTpoM «BeHrtana-I'pad», MOCTpOo€HBI Ha TYMaHUCTUYECKOU
napajgurme pa3BUBAIOLIEr0 OOyYeHHs], HA CHCTEMHO-MHTETPATUBHOM U AESITEIbHOCTHOM MOIX0AX, C
yueroM 3akoHa PO «O06 oOpazoBaHnmn», HOPMATUBHBIX JOKYMEHTOB 00 00pazoBannn MuHHUCTEpCTBA
oOpazoBaHus U Hayku PO.

B mnporpammax u y4eOHHMKAaX OTYETIMBO IPOBEAEHBI ABTOPCKUE HWJEH U MPHUHIIMIIBL,
OpUEHTUPOBAHHBIC HA PA3BUTHUE JIUYHOCTH YUEHHKA, HA OTPaXKEHHE CHEHU(PUKNA XUMUHU KaK HAyKU U
METOJIOJIOTUM XUMHUYECKOTO 3HAYeHHMs] XUMHUHU JUid OOIIecTBa M OTACIBHOTO YeNOBEKa, ee
MIPOHUKHOBEHHUS BO BCE Cephl KU3HU.

Y4eOHUKH TOCTPOEHBI MO JABYXYPOBHEBOMY MPHHIIMITY: MaTepHai, COOTBETCTBYIOUIUI
0a3ucHOMY y4yeOHOMY IUIaHY, a TaK)Ke Marepuan JUisl yriIyOJeHHOTO HW3YYeHHUs IMpU YCIOBUU
BBIJICTICHUS HA U3YYEHUE MTpeIMeTa JIOMOJHUTEIBHOTO Yaca.

B kypce 8 knacca ydvaimquecsi 3HaKOMSTCS IEPBOHAYAIBHBIMU XUMUYECKUMH TMOHSATHSIMHU.
Kypc xumum mnpeanosiaraeT u3ydeHue JBYX pas3fenoB. llepBblid MOCBSIIEH TEOPETUUYECKUM
OOBSCHEHUSIM XHUMHUYECKUM SIBICHUSM HAa OCHOBE aTOMHO-MOJEKYISPHOTO Y4eHus. BTopoil pazmen
MOCBSILIEH U3YYEHUIO JIEKTPOHHOM TEOPUU U HA €€ OCHOBE PACCMOTPEHUIO NEPHOIUYECKOTO 3aKOHA
U CHUCTEMbl XMMHUYECKHX DJIEMEHTOB, CTPOCHHS M CBOWCTB BEIIECTB M CYIIHOCTH XHMHUYECKHX
peakiuii. OH paccunTaH Ha 2 4aca B HeJIeo A7 0011e00pa3oBaTeIbHBIX KIACCOB.

3aauHUK JaeT OOMMPHBINA MaTepuai A OpraHU3alii CAaMOCTOSITETFHONW pabOThI Ha YPOKax
U JoMalrHed paboThl ydamuxcs. B HeM conepkaTcsi pa3HOYpOBHEBBIE 3aJaHUs. boJblioe 4ucio
pa3HOOOpa3HBIX 3aJaHUN MPENOCTABISIET BO3MOKHOCTh YUUTENIO BapbHPOBATh COJEpPIKAHUE
CaMOCTOSITEILHOM pabOThI 10 BPEMEHU U YPOBHIO CIIOKHOCTH.
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Jnist ycnemHoro oOy4eHus W MOJHOIEHHOTO Pa3BUTHUS JIMYHOCTH YYEHHKA B COJEP)KaHUU
ydyeOHMKa YCHJIEHBI TPOOJIEMHOCTb, BHYTPH- UM MEXKIPEJAMETHAass HMHTErpalysi, pPacKpbITa
METOJI0JIOTHS Y4eOHOrO IMO3HaHWA XUMHHM, obecrieueHa 0a3za Ui (OPMHPOBAHHUS KOMIIETECHIMH
«YMETb YUUTHCS», aKTUBHO IPUMEHSTh, IEPEHOCUTh 3HAHUS U YMEHHUSL.

B "acTHOCTH, MHOTOJIETHHI OMBIT Pa0OTHI B IIKOJIE MO3BOJIIET YTBEPKAATh, YTO HAMOOJIBIIHIA
3¢deKkT B OpraHU3alUu Yy4eOHO-BOCIHTATEIBHOTO TMpoIecca JaeT KOMIUICKCHOE, CHCTEMHOE
HCI0JIb30BAHME B OOYYEHMM COYETaHME TaKUX I€JarorMYecKuX TEXHOJOTHH U METOJUYECKUX
CUCTEM, Kak:

-IUIaHUPOBAHKE U3YUEHUS YYEOHOr0 MaTepuasa KpyImHbIMU OJI0KaMH;

-MOJIyJIbHOE 00y4€HHEe, MOTYAbHBIM KOHTPOJIb M YU€T 3HAaHUN yJaluXxcs;

-HeTpaJAMLIMOHHBIE (OpPMBI OpraHu3anuu yuyeOHOW paboThl B IIKOJE (YPOKHU-JEKIUU

KOH(epeHINH, YPOKU-UTPbI, CEMUHAPHI U T.J1.);

-U3y4eHHEe XUMUYECKOTO BEIIECTBA 0 ONPEACICHHOMY IJIaHy;

-MCMOJIb30BaHUE PA3IIMUYHBIX CXEM, OTPAXKAIOIINX CBOMCTBA OT/IEIbHBIX BEIIECTB B3AUMOCBSI3H

MEXAY OTJEJIbHBIMU pa3/ielaMi XUMHH, BEIIECTBAMH U T.1.;

-cucTteMa paboThl ydaluxcs 1Mo AUJIAKTHYECKUM KapTouKaM;

-MCMOJIb30BaHNE TMHAMUYECKUX MOJIENEH, TaOIHI] U CXeM;

-3aHUMAaTEJIbHOCTh B 00Y4eHUH XUMHH (3aHUMATENbHbIE OTIBITHI, BEpOaJIbHbIE (POPMBI);

-IUJAKTUYECKHE UTPBI;

-yHU(UKALHS XUMHUYECKOT0 SKCIIEPUMEHTA U CUCTEMa €ro IPUMEHEHUs ITPU N3Y4YEeHUU

CBOMCTB BEIIECTB;

-BU/I€0-YPOKH U BUAEO-3KCIIEPUMEHT B OOYUECHUH XUMUH;

-3a/1aHUS U 33J]a4U C HECTAHJAPTHBIMU YCIOBUSIMU;

-T€CTOBBIE U KOMIIBIOTEPHBIE TEXHOJIOTUH B 00yUYECHUH XUMHUU;

-HMCII0JIb30BaHKE B y4eOHOM IPOIlecCce MMUTAILIMOHHBIX Y4EOHBIX OIBITOB U AKCIIEPUMEHTOB

HCIOJIb30BAHUEM IIPENApaTOB OBITOBON XUMUM U METUKAMEHTOB;

-3aMEHa PsiJla XUMHUYECKUX PEaKTUBOB, PEKOMEHAYEMBIX ISl ONBITOB B yueOHUKaAX, 00J1e

JOCTYIHBIMHU M 0€30MaCHBIMU VIS 3I0POBbSI;

-pa3BUTHE JOMAIIHETO YKCIIEPUMEHTA, UCCIIEA0BATEIbCKUX PaOOT ydaluxcst U Apyrux ¢op

BHEKJIACCHOM paloThI,

-3710pOBbeCOEpErarone TEXHOJIOTUI

- TEXHOJIOTUS COTJIACOBAaHHOTO 00Yy4EHUs

- UH(OPMAIIMOHHbIE TEXHOJIOTUU

- TEXHOJIOTHs IPOOJIEMHOr0 00y4eHus

- TEXHOJIOTUS Pa3BUTHUS KPUTUUYECKOTO MBILIUICHUSI.

JU1st KOHTPOJIsl YPOBHSI IOCTHXKEHUH ydallluXcs UCHOJIb3YIOTCS TaKHe

BUAbI U (OPMBI KOHTPOJIA KakK IpEABAPUTEIbHBIA, TEKYILUHMM, TEMATHUYECKUI, HUTOTOBBIN
KOHTPOJIb;

(opMBI  KOHTPOJISI: KOHTpOJIbHAs pabota, IU(QPepeHIUPOBAHHBI  MHIUBUAYaTbHbBIN
MUCHMEHHBIH ONpPOC, CaMOCTOSITEIbHAs IMPOBEpPOYHas padoTa, HKCHEPUMEHTalbHas KOHTPOJIbHAS
pa0oTa, TeCTUpOBaHUE, AUKTAHT, MMCbMEHHbIE JOMAIHUE 33aJJaHUs, KOMIIBIOTEPHBI KOHTPOJb U T.].,
aHaJM3 TBOPYECKHUX, MCCIEOBATENLCKUX pabOT, pe3ylbTaTOB BBIMOJHEHHUS JAWArHOCTHUYECKHX
3aJaHui y4eOHOTO MoCcoOus.

JUId TeKyIero TeMaTu4ecKoro KOHTPOJIS M OLEHKU 3HAaHUH B CUCTEME YPOKOB IIPETyCMOTPEHBI
MIPOBEPOYHBIE U KOHTPOJIbHBIE PAaOOTHI.



Kypc 3aBepmiaror ypoku, MO3BOJSIONIME OOOOIIMTH M CHUCTEMATH3MPOBATH 3HAHUS, a TAKKE
MPUMEHUTh YMEHUS, TPUOOPETEHHbIE TPU U3YYCHUH XUMUU.

Jnst monmyveHus: 0ObeKTUBHON MH(OPMAIMK O JTOCTUTHYTHIX YYaIIUMUCS pe3yibTaTax yueOHOH
ACATCIIBHOCTH W CTCIIEHU HUX COOTBETCTBUA Tpe60BaHI/ISIM 0 6p A30BaTCJIbHBIX  CTAHOAPTOB,
YCTAHOBJICHUA IMPHYWH IIOBBIIICHUA WKW CHWXKXCHUSA YPOBHA I[OCTI/DKCHI/If/'I ydqamuxcsa € LEJIbIO
NOCJEYIOEH  KOppeKIuH  00pa3oBaTeNbHOrO  Mpolecca  MPEAYCMOTPEH  CIICAYHOIIUit
WHCTPYMEHTAPHUIl: MOHHTOPHUHI Y4eOHBIX JOCTIDKECHHH B paMKax YpOBHEBOW udQepeHIHanum;
HCI0JIb30BaHNE Pa3HOOOPa3HBIX (OPM KOHTPOJISI TIPH WUTOTOBOWM ATTECTAIlUU YYAIMXCs, BBEIACHHE
KOMIIBIOTEPHOTO TECTUPOBAHUS; Pa3HOOOpa3HbIE CIOCOOBI OpraHU3alMUd OLICHOYHOM JesATEIbHOCTH
YUUTCIIA U yHallIUXCs.

Paznen 3. MecTo kypca XumMum B 6a3UCHOM y4eOHOM IJIaHe.

OcobeHHOCTH coAepKaHUS Kypca «XUMHUS» SBISIOTCS TJIABHOM MPUYMHOM TOTO, YTO B
0a3ucHOM yueOHOM (00pa3oBaTEeNbHOM) IIJIaHE ATOT TMPEIMET TMOSBISETCS TOCICTHUM B PSAY
€CTECTBEHHOHAYYHBIX JUCHUIUINH. [I0CKONBKY JUIsl €r0 YCBOSHHMSI IIKOJIbHUKH JOJDKHBI 001a/1aTh HE
TOJIBKO OIpPE/IEICHHBIM 3a11acoM MpeBapUTENbHBIX €CTECTBEHHOHAYYHbIX 3HAaHUHM, HO U IOCTAaTOYHO
XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM.

CornacHo ¢enepanbHOMy 0a3UCHOMY Y4EeOHOMY IUIaHY Ui 00pa30BaTENbHBIX YUPEKICHUN
Poccniickoit @enepanny Ha M3ydeHHE XUMUU B 8 U 9 Kiaccax OTBOJMTCS HE MeHee 136 vacoB u3
pacuera 2 yaca B HEZEIIO.

[Iporpamma peanu3oBaHa B Y4eOHHMKAaX XHMHH, BBINYIICHHbIX M3maTenbCckuM LEHTPOM
«BenTana-I'pady:

e Kysnenosa H.E., TutoBa U.M., I'apa H.H. Xumus. 8 knacc.
e Kysnenosa H.E., TutoBa U.M., I'apa H.H. Xumus. 9 knacc.

Pa3znen 4. LleHHOCTHBIE OPHEHTHPBI XUMHYECKOI0 00pa30BaHUA

B kayecTBe 1IEHHOCTHBIX OPUEHTHPOB XMMHUUYECKOIO 00pa30BaHUs BBICTYNAIOT OOBEKTHI,
u3yyaeMble B Kypce XUMUH, K KOTOPBIM y 00ydaromuxcst GoOpMUPYETCsl IEHHOCTHOE OTHOLIEHHE.
[Ipu 3TOM BenylIyIO POJb UIPAIOT MO3HABATEIbHbBIE LIEHHOCTH, TaK KaK JaHHBIA y4eOHBIN IpeaMeT
BXOJIUT B I'PYIITy IPEIMETOB IO3HABATENILHOTO 1IUKJIA, TJIaBHAs LEJIb KOTOPOTO 3aKJII0YAeTCs B
U3YyYEHHUH MTPUPOIBL.

OcHOBY I03HaBaTEIbHBIX LIEHHOCTEH COCTABIISAIOT HayyHbIE 3HAHMSI, HAYYHbIE METO/IbI
MIO3HAHHUS, a IEHHOCTHbIE OpUEHTALUH, ((OPMUpPYEMBbIE Y YYaAIIUXCS B IPOLIECCE U3YYEHUS XUMUH,
IIPOSIBIISIOTCSA:

e B [IPU3HAHUU LIEHHOCTH HAyYHOT'O 3HAHMS, €r0 IPAKTUYECKON 3HAYMMOCTH,
JIOCTOBEPHOCTH;

® IIEHHOCTH XMMHYECKHX METOJIOB MCCIIEN0BAHUS )KUBOW U HEKUBOM IIPUPOIBL;

® [IOHMMaHHUM CJIOKHOCTH U IPOTUBOPEYMBOCTH CAMOI0O IIPOLECCA TIO3HAHUS KaK
U3BEYHOTO cTpeMileHus K Mctune;

B kauecTBe 00BbEKTOB IIEHHOCTEH Tpy/a U ObITa BBICTYNAIOT TBOPUECKas CO3UAATENbHAs
JeATeNbHOCTb, 3I0POBBI 00pa3 )KU3HH, a ICHHOCTHBIE OPHUEHTAIIMH COJICpKAHU Kypca XMMUU
MOTYT paccMaTpUBaThcs Kak (OpMUpOBaHHE:

®  YBa)XXUTEJIBHOIO OTHOIIEHUS K TBOPYECKOM CO3UIATEIBLHON IEATENBHOCTH;
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® [TOHMMaHHUS HEOOXOAUMOCTH 370POBOTO 00pa3a KU3HHU;

e OTPeOHOCTH B OE3yCIIOBHOM BBIMIOJTHEHUH MPaBHJI 0€30IACHOTO UCIIOIb30BAHUS BEIIECTB B
MMOBCEIHEBHOM JKU3HU;

® CO3HATEIBHOTO BEIOOpPA OyyIiel mpodecCHOHATbHON AeITeIBHOM.

Kypc xumuu 061a1aeT peaqbHbIMA BO3MOKHOCTAMU JIJIs1 JOPMHUPOBAHHUS KOMMYHUKATHBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTABIISAIOT MPOLIECC OOIICHHUS, TPAMOTHAsI PEeUb, & IICHHOCTHBIC
OpHUCHTAIMK HAPABJICHBI Ha (POPMHUPOBAHUE Y YUAIHXCS:

® HABBIKOB IPABUJIBHOTO UCIOJIH30BAHUS XUMUYECKOH TEPMUHOJIOTHHA U CUMBOJIMKH,

e TOTPeOHOCTH BECTH IUAJIOT, BHICIYIINBATh MHEHUE ONIOHEHTA, YUaCTBOBAThH B
JMCKYCCUU;
e CrOCOOHOCTH OTKPBITO BbIpaXKaTh U apryMEHTHPOBAHO OTCTaWBATh CBOIO TOUKY 3PEHUSI.

Pazpgen 5. JIH‘{HOCTHI)IC, METaANPpEeAMETHBIC, IIPCAMETHLIEC PE3YJAbLTATHI OCBOCHUSI XUMHUU:

B xoxe mpenonaBanus xumuu, pabouas mporpamma IMpeaycMaTpuBaeT (GopMuUpoBaHUE Y
yJamuxcsi OOIeydyeOHbIX YMEHUW © HABBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB JEATEIBHOCTH U
KJTFOUEBBIX KOMITCTCHITH.

B »TOM HampaBieHWM mNpUOpUTETaMH IS y4eOHOTo TmipeaMeTa «XUMHUsS» Ha CTYINEHU
OCHOBHOTO 00I1I[ero 00pa3oBaHusl SBJISIFOTCS: HCHOJIb30BAaHUE JUISI TO3HAHMSI OKPYXKAIOIIEr0 MUpa
pa3IUYHBIX METOAOB (HAONIOACHHS, U3MEPEHUS, OIBITHI, IKCIIEPUMEHT); TIPOBEICHUE MTPAKTUUECKUX
1 71a00paTOPHBIX PabOT, HECTOKHBIX IKCIIEPUMEHTOB M OTHMCAHUE MX PE3YJIhTATOB; MCIOJIb30BAHUE
Pa3IMYHBIX UCTOYHHUKOB MH(OpPMAIMK AJIs PelIeHUs MMO3HABATENbHBIX 3a/1a4; COOII0ACHUE HOPM U
MIpaBUJI MOBEACHUS B XMMHUECKUX JIAO0OpaTOpUsiX, B OKPYKAIOIIEH cpeJie, a TAKKe MPaBil 3J0pOBOTO
o0pasa XHU3HHU.

JlesiTenbHOCTh 00pa30BATENIBHOTO YUPEKIECHUS B 00YUEHUH XUMUHU J0JDKHA ObITh HallpaBiieHA
Ha JOCTH)KEHHE 00YyUYaIOUUMUCS CIEIYIOIUX JUYHOCTHBIX Pe3yJIbTATOB!

1) B EHHOCTHO-OPHUEHTAIMOHHOI c(epe — YyBCTBO TOPJOCTH 32 POCCHMCKYIO XMMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTE;

2) B TpyJOBO# c(epe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JanbHEHIEH oOpa3oBaTeabHOM
TPaeKTOPHUU;

3) B Mo3HaBaTENbHOW (KOTHUTHBHOM, MHTEIUICKTYAIbHOW) chepe — YyMEHUE YIpPaBisATh CBOCH
M03HABATENbHON AEATEIbHOCTHIO;

4) ¢dopMupoBaHHE XHWMHUKO-IKOJIOTHMUECKON KYJIbTYpPHI, SIBISIOIIEHCS COCTABHOM YacThiO
9KOJIOTMYECKOM U 00111el KyIbTyphl, U HAYYHOTO MUPOBO33PECHHS;

5) yMeHue OLIEHUBATh CUTYAIUIO U OTIEPaTUBHO MPUHUMATH PEUICHUS;

6) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3a/a4.

MeTanpeAMeTHBIMH Pe3yJbTATAMH OCBOCHUS BBIITYCKHUKAMM IIKOJIBI TPOrPAMMBI [10 XUMHUHU
SIBJISIFOTCSL:

l)ucnonb3oBaHNe yYMEHUN W HABBIKOB PA3IMYHBIX BHUJAOB TO3HABATENBHOU JESTEIBHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMSI (CHCTEMHO-UH(GOPMAIIMOHHBIN aHAIIU3, MOJCITUPOBAHNUE)
JUTSL U3YYEHHUSI PAa3JIMUHBIX CTOPOH OKPYXKAIOIIEH E€HCTBUTENBHOCTH;

2)UCTIONB30BAHUE OCHOBHBIX HMHTEIUICKTYAIbHBIX OMepaluili: (GopMymupoBaHHE THUIOTE3,
aHallM3 U CHHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEeMATHU3allHsI, BBISBICHNE MPUYUHHO-CIIEICTBEHHBIX
CBs3€H, IOMCK aHAJIOTOB;

3)ymMeHne reHepupoBaTh UICH U OTPEEIATh CPEICTBA, HEOOXOAUMBIE ISl MX pPeaTu3alliu;



4)YMCHI/IG ONpCACIIAThL LS/ U 3aJa4r ACATCIbHOCTH, BBIGI/IpaTb CpCAcCTBa peajin3aluu LCIu U

MPUMCHATH UX HA MPAKTUKE,

5)uCnoNbp30BaHUE PA3TUYHBIX HCTOYHUKOB /ISl TIOJTYYSHHUS XUMUYECKOH MH(POPMALIUH.
IIpeaMeTHBIMHM pe3yIbTAaTAMM OCBOCHUS BBIIYCKHMKAMH OCHOBHOMW ILKOJIBI IIPOTPaMMBI 110

XUMHUU SABJISIFOTCA:

1.B nmo3HaBarensHO# cdepe:

JaBaTh ONPEIEIICHUS H3YYEHHBIX IMOHSATUMH: BELIECTBO (XMMUYECKHI 3JIEMEHT, aToM, HOH,
MOJIEKYJa, KpUCTaJUIMYeCcKasi pEeLIeTKa, BELIECTBO, IIPOCTbIE U CJIOXHbIE BEIIECTBA,
XUMUYecKass (GOopMyna, OTHOCHTEIbHAs MOJEKYIsApHas Macca, BaJeHTHOCTh, OKCHJIBI,
KHUCIIOTBI, OCHOBAaHMS, COJM, aM(OTEpHOCTb, HHAMUKATOP, MEPUOJUYECKHI 3aKOH,
MepUOIUYECcKasl CUCTEMA, W30TOMbI, XUMHYECKas CBA3b, JIEKTPOOTPHUIATENLHOCTh, CTEIEHb
OKHUCJIEHHUS, DJIEKTPOJIUT); XUMHUYECKas peakius (XMMHUYECKOEe YpaBHEHHE, T€éHeTHuYecKas
CBS3b, OKHUCJICHHE, BOCCTAaHOBJIEHHE, JJIEKTPOJIUTUYECKAsl JUCCOLIMAlUs, CKOPOCTh
XMUMHUYECKON PEeaKInn);

OTMCHIBATh IEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO MPOBEAEHHBIE IKCIIEPUMEHTBI, UCHIOJIb3YS
JUIS TOTO €CTECTBEHHBIN (PYCCKHI, pOIHOI) A3BIK U S3bIK XUMHUU;

OMHCHIBaTh M pa3inyaTh H3yYEHHbIE KJIACChl HEOPraHWYECKUX COEIMHEHUH, MPOCThle U
CIIOXHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

KJIaCCU(PUIIMPOBATH N3YUYEHHBIE OOBEKTHI U SIBICHUS;

HaOMOaTh JIEMOHCTPUPYEMBIE U CaMOCTOSATEIbHO IIPOBOJMMBIE ONBITHI, XHUMHYECKHE
peaxiuu, IpoTeKarolie B IPUPOJE U B OBITY;

JenaTh BBIBOJABI W YMO3AKIIOUEHUS U3 HAONIONEHUH, U3YYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOICTBA HEU3YYEHHBIX BEIIECTB IO AHAJIOTHHU CO
CBOMCTBAMH U3YYEHHBIX;

CTPYKTYpUpPOBAaTh HM3YyYEHHBIH MaTepuanl U XUMHUYECKYI0 HH(POpPMAIUIO, MOJIYYEHHYIO U3
JIPYTUX UCTOYHUKOB;

MOJENUPOBATh CTPOCHHE aTOMOB 3JEMEHTOB IEPBOIO — TPETHETO MEPHOIOB (B pamMKax
M3Y4YEHHBIX MOJI0OKEeHUH Teopun J.Pesepdopaa), ctpoeHre MpoCTEHIINX MOJICKYI.

2.B 1IeHHOCTHO-OpUEHTAITMOHHOM cepe:

AHAIIM3UPOBATE W OLCHHMBATh IIOCICACTBUA JIA 01<py>1<a10mel71 CpE€abL OBITOBOM U
HpOI/ISBO,Z[CTBeHHOﬁ JCATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C nepepa60TK017I BCHICCTB.

3.B TpynoBoii chepe:

IIpOBOAUTDH XUMHYECKUM OKCIICPUMCHT.

4.B cdepe 6€30MaCHOCTH KUZHEACSITEILHOCTH

OKa3bIBaATh ICPBYHO IMOMOIIBb IIPHU OTPABJICHUAX, OXKOIraX U APYrux TpaBMaX, CBA3AHHLBIX C
BCIICCTBAMH U na6opaToprlM 060py,I[OBaHI/IeM.

Pa3nen 6. Copep:xxanmne y4eOHOro nmpeaMera M TpeOOBaHHMS K YCBOCHHIO IPOrPaMMBbI

Kypc xumum 8 kiacca mnpeamnonaraer usydeHue 2X pasnenoB. [lepBelii HOCBALIEH

TEOPETUYECKUM OOBSCHEHUSAM XMMHUYECKHMX SIBJICHUH Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS M
co3/1aéT MpoyHyl 0a3y Ui JalbHEHIIero u3ydeHus Kypca XUMUU. BTopol pasznmen mocBsiuéH
H3YYEHUIO DJIEKTPOHHOM TEOPUHU U HA €€ OCHOBE PACCMOTPEHUIO IIEPUOINYECKOIO 3aKOHA U CUCTEMBI
XUMHUYECKUX DJIEMEHTOB, CTPOCHUS U CBOMCTB BELIECTB U CYLIHOCTH XUMUYECKUX PEAKIIU.
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8 ki1acc

(24 B Hepnento, Bcero — 68u)
BBenenue (34).
XUMHS 1 HAyYHO-TEXHUUYECKUH nporpecc. Mcropuueckue 3Tanbl BOSHUKHOBEHHS U Pa3BUTUSL XUMHUU.
OcHoBHBIE TIOHATHS U Teopun Xumun. JlaboparopHoe o0opya0BaHuE ¥ MPUEMBI PAOOTHI C HHM.
[IpaBuna TexHUKH OE30MACHOCTH MPU PadOTE B KAOMHETE XUMUH.
Jdemoncrpanuu. TaGnuibl, ciaiiapl, MOKa3bIBAIOIINE UCTOPUIECKUN TYTh PA3BUTHS, TOCTIKEHUS
XHUMUU U UX 3HAYCHHE; JIa00paTOpHOE 000pyI0BaHHE.
IIpakTnuyeckas padora Nel. JlaGopaTtopHOe 000pyIOBaHUE M IPUEMBI PAOOTHI C HHAM.

Paznen 1

BeiecTBo M XMMHUYeCKHE SIBJIEHHSI C MO3UIUI ATOMHO-MOJIEKYJISIPHOTO YUEHUsI.

XuMHUYeCKHE 3JIEMEHTHI H BellleCTBA B CBeTe AaTOMHO-MOJIEKYJISIPHOTO yyeHus (94.).

[Tonsarue «BemiecTBO» B Pu3nke M XuMuu. OU3MUECKUEe U XUMUYECKUE SIBICHHS. V3MeHsronieecs
BEIIIECTBO KakK MpeAMET u3ydeHus xuMuu. Pa3oBbie nepexopl. Onrucanue BEmecTs.

XUMHUYECKUE DJIEMEHTHI: MX 3HAKH M CBEICHUSI W3 HUCTOPUH OTKPBHITHS. COCTaB BEMIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa, XUMHUUecKkre (Gopmyibl. DOpMBI CyIIECTBOBAHUS XHUMHUYECKUX DJIEMEHTOB.
BeniecTBa mpocThie U CIIOKHBIE.

[IpocTeie BemecTBa: MeTauibl M HeMeTauTbl. OOmIas XapaKTepUCTHKa METAUIOB W HEMETaJUIOB.
HexkoTtopsie cBeieHNs 0 METAJIIaX ¥ HEMETaJIaX, 00yCIOBIUBAIOIINX 3arPs3HEHHOCTD OKPYKAIOIICH
cpenbl. Onucanre HEKOTOPBIX HanbOOoJIee PaCTIPOCTPaHEHHBIX MPOCTHIX BEIIECTB.
ATOMHO-MOJIEKYJISIPHOE Y4eHHEe B XUMHH. OTHOCHUTEIBHBIE AaTOMHBIE M MOJICKYJSPHBIE MAaCCHI.
Cucrema xumuueckux oanemeHToB JI.MI.MenneneeBa. OrmpeneneHne rmnepuoaa W TPYIIBL.
XapaKkTepUCTUKA MOJ0KEHU XUMUYECKHUX AIEMEHTOB B ITEPUOIUYECKON cucTeMe. BaneHTHOCTbD.
KonnuectBo BemiectBa. OnpenesieHUE BaJCHTHOCTU IO TMOJIOKEHHIO JIEMEHTa B MEPUOAUYECKON
cucteme. MoJib — elMHUIIA KOJIMYECTBA BellecTBa. MoisipHast Macca.

Hemoncrpauuu. 1. duszndeckue m XUMHUYECKUE sBJICHHS. 2. M3mMepeHHe MUIOTHOCTH >KUAKOCTH
apeomerpoM. 3. IlmaBinenue cepwl. 4. OnpeneneHue TEIIONPOBOJHOCTA M AJIEKTPOIMPOBOIHOCTH
BemiecTB. 5. OmbiTel ¢ kosuiekuumen «lllkama TtBEpmocTm». 6. Mojenu atroMOB M MOJIEKYTI. 7.
Komnexuust MmeramioB u HemeTtawioB. 8. IlomydeHue yriekuciaoro rasa pasHbIMH criocobamu. 9.
Onektponn3 Bojbl. 10. Bosronka ioma. Kunsuenuwe Boawl. HakanuBanue kBapua. HarpeBanue
Hadramuua. 11. Omeitel 1o guddysum. 12. Kosnekuus NpocThIX BemecTB, 00pa30BaHHBIX
anementamu I — Il mepuonos. 13. HaGop xomorpamm: «OO0pa3iibl pemieHus: pacy€THBIX 3a1ad». 14.
Komnmeknus BemiectB koiaumdectBoM 1 Moib. 15, Jlunammdeckoe mocoOue: «KomndecTBeHHBIS
OTHOIIICHUS B XUMHI.

JladopaTopHble onmbIThI. 1. PaccMOTpeHHME BEIIECTB C Pa3IWYHBIMH (PU3HYCCKHMMHU CBOHCTBAMHU
(Menp, Kene3o, IUHK, cepa, BOAA, XJIOPHA HaTpus W ap.). 2. McnbeiTanue TBEPAOCTH BEUIECTB C
OMOIIIbI0 00pa3ioB kosutekiuu «lllkana TBépaoctr». 3. IIpumepbl GU3NYECKUX ABICHHN: CrHOaHKe
CTCKJISIHHOW TPYOKH, KUIISTYEHUE BOJbI, TUiaBieHue napaduna. 4. [Ipumepsl XUMUYECKUX SBICHUM:
rOpeHue JPEeBECHHBbI, B3aHUMOJICHCTBHE Mpamopa C COJIsTHOM Kkucinotoil. 5. M3yuenue oOpasios
METaJJIOB U HEMETAJIOB (Cephbl, jKee3a, altoMuHus, rpadurta, Meau u Ap.). 6. M3yueHue CBOICTB
BEII[ECTB: HArpeBaHUe BOJIbl, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnblie 3agaun. 1. BeluncieHue OTHOCHTENILHOM MOJIEKYISIPHOW MaccChl BELIECTB, MACCOBOM
JONTM DIIEMEHTOB MO XUMHYeCKUM (opmynaM. Berumcnenne MoOIsSpHON Macchl BemecTBa. 2.
Omnpenenenre Macchl BEIIECTBA M0 U3BECTHOMY €T0 KOJIMYECTBY M HA00OPOT.

Tema TBopueckoit paboThl. UImocTpupoBaHue MOI0KEHUH aTOMHO-MOJIEKYISIPHOTO YIEHUSI.

Xumuyeckue peakiuu. 3aKOHbI COXpAHEHHUsI Macchl ¥ YHeprum (64.).

CyIHOCTh XUMHUYECKUX SIBJIEHUM B CBETE€ aTOMHO-MOJIEKYISIpPHOTO yueHus. [Ipu3Haku nporexkaHus
XUMUYECKUX peakuuid. [IpuuuHbl U HarpaBieHHUs] MPOTEKAHUs XUMHUYECKHX peakiuid. [Tonstue 06
SHTPOINMHU M BHYTpEHHEH sHeprum BemectBa. OOpaTUMOCTh XMMHMUYECKMX peakiuil. [IpeBparmienue
SHEPruu MpPU XUMHUYECKUX PEAKUMSX, YCIOBUSA MPOTEKaHWs XHMHYECKMX PpEaKUMH, 5K30- U
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SHAOTEPMHUUECKUE PEAKIUHU. 3aKOHBbl COXPAaHEHHUs MacChl U SHEPrUHM, UX B3aUMOCBS3b B 3aKOHE
coxpaHeHus marepuu. CocTaBiieHUE ypaBHEHUN XMMMUYECKUX peakiuil. Pacuérel 1o ypaBHEHUAM
XUMHMUECKUX peakuuid. TUMbl XUMUUECKUX pEaKLUil: pa3jioKeHNs, COEIMHEHMS, 3aMEILEHUs, OOMEHA.
O0600611eHNe 3HAHUH 0 XUMHYECKHX PeaKIsX.

Jdemoncrpanun. 1. Ilpumepbl XUMHUYECKHMX pEAaKLUM pa3HbIX BUJOB: pa3jOKEHUE MaJlaXuTa,
Ouxpomara aMMOHHSI, B3aUMOJICHICTBHE COJITHOW KHUCIOTHI C KapOOHATOM HATpus U Ap. 2. OMBITHI,
MJUTFOCTPUPYIOLIME 3aKOH COXPAaHEHUs MAacChl BELIECTBA: TOPEHUE CBEYM HA BeCaxX € MOIJIOLIEHUEM
IIPOJIyKTOB TOPEHUs, OKHCIEHUE METAJUIOB B 3aKpPBITHIX COCY/Jax CO B3BEIIMBAaHHEM, OOMEHHBIE
peakuuu B NpubOopax s WUIOCTpauuu 3akoHa. 3. OMNbIThl, WUIIOCTPUPYIOIINE IPEBpPALICHUS
Pa3IMYHBIX BUJIOB SHEPruu Apyr B Apyra. Habop mMozaeselr aToMoOB.

JlabopaTopHble onbIThbl. 1. Ilpu3Haku npoTekaHuWs XMMMUYECKHUX pEakLUi: HarpeBaHHWE MEIHOMN
IIPOBOJIOKH; B3aMMOJICHCTBHE pPACTBOPOB €IKOIO HATpa M XJIOpUJA MEIW; B3aUMOJCHCTBUE
pPacTBOPOB YKCYCHOM KHCIIOTBI M THApPOKapOOHATa HATpHsl; B3aUMOJEHCTBHE PACTBOPOB XJIOPHOTO
JKere3a U KpaCHOW KPOBSHOMW COJIM; PACTUPAHHUE B CTYIIKE IMOPOIIKOB XJIOPHJA AMMOHMS U TallI€HOU
u3BecTH. 2. TUIbBl XUMHUYECKMX peaKUui: pa3joKEeHHWE MajaxuTa; B3aUMOJIEHCTBUE XKejle3a C
pactBopom xiopuaa meau (II), B3auMoeicTBre pacTBOPOB €KOTO HATpa U XJIOPHOTO JKele3a.
Pacuérnble 3agaum. BpruncieHue mo XMMHUYECKMM YpPaBHEHHSM MaccC, KOJIMYECTB BEIECTB: a)
BCTYNMBIIMX B PeaKiHio; 0) 00pa30BaBIIUXCS B PE3YJIbTAaTe PEAKIIUH.

MeTtoabl xumum (24)

[loHaTHEe O METOJE KaK CPEICTBE HAYYHOIO IO3HAHMS ACHCTBUTENBHOCTH. MeETOMBI, CBS3aHHBIE C
HEMOCPEJCTBEHHBIM H3Y4YE€HHEM BEIeCTB: HaONI0/IeHue, ONHMCAHHWE, CpaBHEHHE, XUMHUYECKHM
skcriepuMeHT. [lonsitue 00 wuHAUMKaTOpax. XUMHUYECKUN S3BIK, €ro BaXkHeimue QyHKIUU B
XUMHUYECKON HayKe.

JlaGopaTropHbie onbIT. MI3MEeHEHNE OKPACKU MHIUKATOPOB B PA3JIMYHBIX Cpeaax.

BemecTBa B OKpy:Kawoueid Hac mpupojae U TexHuke (64.).

BemecTtBa B mpupojie: OCHOBHBIE CBEJIEHUS O BEILIECTBEHHOM cocTaBe reocep u kocmoca. [lonstue
o TexHocdepe. Yucrteie BemectBa U cMmecu. CTeneHb YUCTOTHI M BHUJABI 3arpsi3HEHUSI BEIIECTB.
[loHsiTHE O TOMOTEHHBIX M TETEPOreHHbIX cmecax. Pasnmenenune cmeceil. OYUCTKA BEIIECTB:
¢bunbTpoBaHUE, AUCTWUISALMSA, KPUCTAIM3alUs, JKCTparupoBaHue, Xpomarorpadus, BO3TOHKA.
Wnentuduxaiys BemecTs ¢ NOMOMIBIO ONPEIEICHHs TEMIIEPaTyp IJIaBICHUS U KUIICHHUS.

BemecTBa B Texnuke. [lonyuenue BemecT ¢ 3alaHHBIMH CBOWCTBaMU — OCHOBHAs Ipo0OJieMa XUMUHU.
[lonsiTne o BemecTBax Kak O CbIphbe, Marepuajgax M MNpOAyKUMU. BemjectBa opranumdeckue u
Heopranuueckue. [lepBoHayabHble CBEIEHUS O XUMUYECKOW TexHonoruu. [InanerapHslii xapakrep
BIUSHUS TEXHUKU Ha OKpyXawiylo cpeny. [IpupogooxpaHuTenbHOE 3HAUYEHHE OYMCTHBIX
COOPY)KEHHI U HKOJIOTHMYECKU YHCTHIX TEXHOJIOTHUH.

[TonsiTHe 0 pacTBOpax Kak TOMOTEHHBIX (PU3MKO-XUMHUYECKHX CHCTEMax. 3HaYeHHE PAacTBOPOB s
KU3HU YEJIOBEKa, CEIbCKOXO3AWCTBEHHOTO U MPOMBIIUICHHOTO MPOU3BOACTBA. PacTBOpUMOCTH
BellecTB. BiusHue TexHocdepsl Ha NPUPOAHBIE TIPECHBIE U MOPCKHE BOIbl. DAKTOPHI, BIUSIONIUE HA
pacTBOpPUMOCTh TBEPIBIX BELIECTB U Tra3oB. V3MeHeHHE pPAacTBOPUMOCTH KHCIOpPOJa B CBS3H C
3arpsizHeHueM  BoA. Koaddumument pactBopuMoctH. CrnocoObl BBIpAKEHUS KOHIIEHTPAIUH
pacTBOPOB: MaccoBasi J0JIs, MOJIIpPHAs KOHLIEHTPALIUSL.

JdemoncTrpanuun. 1. Pa3nenenue cMmeceld pa3inMYHBIMA METOJAMHM: METOJOM OTCTAaUBAHMS; C
MOMOIIBI0  JIETUTETFHOM BOPOHKH; METOJIOM KOJIOHOYHOM Xxpomartorpaduu. 2. Komnekuus
pa3NMYHBIX COpPTOB He(pTH, KameHHOro yris. 3. Kosekuusi TPUPOAHBIX M CHHTETHUYECKUX
opraHnueckux BemiecTB. 4. PacTBopeHre BemIecTB ¢ pa3iuyHbIM KO3()(PUIIMEHTOM pacTBOPUMOCTH.
5. YcnoBust ©3MEHEHHS] paCTBOPUMOCTH TBEPBIX U Ta3000pa3HbIX BeriecTB. 6. Temnosbie 3 ekt
MIPU PACTBOPEHUHU: PACTBOPEHHUE CEPHOM KUCIOTHI, HUTPATa AMMOHHSL.

JlaGopaTopHblie onbIThL. 1. O3HaKOMIIEHHE ¢ 00pa3aMu MPOCTHIX U CIOKHBIX BEIIECTB, MUHEPAJIOB
U TOpHBIX mopoj. 2. Pa3menenwe cmecw cepbl M Kele3a, pas3jielieHHe CMecH He()TH W BOABL 3.
HccnenoBanne ¢GU3NYECKUX W XUMHYECKUX CBOWCTB MPHUPOJHBIX BEIIECTB (M3BECTHSIKOB). 4.
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W3yuenne BIUSHUS TpUMeceil B BeleCcTBE Ha ero (u3nyYeckue W XUMHUYECKHE CBONCTBA
(B3aumoeiicTBUE JTa0OPATOPHOTO M TEXHHUYECKOTO KapOOHATa KaJIbLUSA C COJSIHOM KHCIOTOM). 5.
OOyrnuBanue opraHuveckux BemiecTB. 6. CpaBHEHHE TPOO BOJBI: BOJOMPOBOTHON, U3 TOPOJCKOTO
OTKPBITOTO BOAOEMA. 3HAKOMCTBO € OOpa3laMu NPOAYKIMH XUMHUYECKHX M CMEXKHBIX C HHUM
IIPOU3BO/ICTB.

IIpakTuyeckne padorpl. 2. OuuncTka BeEIIECTB MeToAaMu (UIBTPOBAHMS, KPHUCTAIUIM3ALINH,
MEPEroHKH, BOTOHKH, XpoMaTorpaduu, IKCTparupoBanus. 3. PacTBOpIMOCTh BemiecT

4. IlpuroToByieHHE PACTBOPOB 3aJaHHOM KOHIICHTPALIUH.

Pacuérnbie 3amauu. 1. Ilocrpoennme rpaduKoOB pPAacTBOPUMOCTH BEHISCTB MPHU Pa3TUIHOMN
temnepatrype. 2. Hcmnonp3oBanue rpadukoB pacTBOPUMOCTH Uil PAcYETOB KOI(D(PHUIIMEHTOB
pPacTBOPUMOCTH BemiecTB. 3. BpIunciieHne KOHIIGHTPAllUU PACTBOPOB (MAacCOBOM JI0JIH, MOJISIPHOM
KOHLIEHTpAllMK) IO Macce pacTBOPEHHOTO BemlecTBa M OOBEMY WM Macce pacTBOpUTens. 4.
Borunicnenne wmaccbl, 00beMa, KOJMYECTBA PACTBOPEHHOIO BEIIECTBA W PACTBOPHUTENS IO
onpeeIEHHON KOHIIEHTPAllUU PacTBOpA.

IMousTue o razax. Bo3ayx. Kucsiopoa. I'openne (74.).

[TonsTe o razax. 3akoH ABorazapo. Bo3ayx — cmech razoB. OTHOCUTENbHAS TNIOTHOCTD T'a30B.
Kucnopon — XxuMu4eckuid 37€MEHT U MPOCTOe BemiecTBO. Mctopusi OTKphITHS Kucioponaa. Cxema
onbiToB 1. ITpuctiu u A.JI.JlaBya3se.

Annotponus. O30H. 3HaueHue 030HOBOro ciosi 3emiu. [IpoGrema HapylleHHs €ro LETOCTHOCTH.
[ToBbITIIEHUE CONIEpPIKaHUS 030HA B TIPU3EMHOM CJIOE aTMOCHEPHI.

[TonydyeHnue KuCIOpoAa B MPOMBINIJIEHHOCTH W jabopaTopuu. XUMHYECKHE CBOMCTBA KHCIOPOJA.
[Iporeccr ropennst 1 MEeJICHHOTO OKUCIeHHS. [IpuMeHeHne Kucaopoaa.

AtMochepa — BozmymHas oOojsiouka 3emin. TeHIEHIIMM W3MEHEHHS COCTaBa BO3IyXa B XXB.
OcHOBHBIE UICTOYHHUKH 3arpsi3HeHus atMochepsl. TpaHCOpTHBIN TIepeHocC 3arps3HeHuil. KpyroBopot
KuciiopoJia B mpupojie. O BceMupHOM 3akoHe 00 arMocdepe.

demoncTpanuu. 1. Ilonydyenue kucnopoma. 2. Cxxuranue B aTMocdepe KHUCIOpOJa, CEphl, I,
KkpacHoro docdopa, Hatpus, xenesa. 3. [Toxydernue o3oHa. 4. BzaumoaeicTBue 030Ha ¢ pacTBOpamMu
MHIATO W Woauaa kKamusg. 5. OnbITel, TOATBEPXKAAIOIUE COCTaB Bo3ayxa. 6. ONBITH 1O
BOCIUIAMEHEHUIO U TOPEHMUIO.

IIpakTuyeckas padora. 5. [lonydyeHre KUCIOpoJa U U3YYEHUE €TO CBOMCTB.

Pacuérnbie 3amauu. 1. OmnpenesieHuEe OTHOCUTEIBHOM IUIOTHOCTH Ta30B MO 3HAYEHUSIM HX
MOJIEKYJSIpHBIX Macc. 2. OrmpeneneHre OTHOCUTENBHBIX MOJIEKYISPHBIX MacC Ta3000pa3HbIX
BEILIECTB 10 3HAYEHUIO UX OTHOCUTEJIBHOM IIJIOTHOCTH.

Tema TBOpueckoit paboThl. MicTouHukH 3arps3HeHus: aTMochepsl U CocoObl €ro MPeoI0JICHUsI.

OcHOBHBIE KJIACCHI HEOPraHUu4YecKuXx coequHenui (114.).

Oxcuapl — cocTaB, HOMEHKIATypa, kKiaccudukanus. [loHsATHE O TUAPOKCHIAX — KHUCIOTaX H
ocHoBaHusxX. Ha3Banus u cocraB ocHoBanwuii. ['mapokcorpynna. Knaccuduxanus Kucior, ux cocras,
Hazanus. CocTaB, Ha3BaHUS COJIEH, TpaBUiIa cocTaBieHus: GopMys CoJeil.

XHWMHYECKHE CBOMCTBA OKCHJIOB. BiMsiHME cocTaBa KMCIIOT Ha XapakTep MX CBOWCTB (Ha mpuMepax
CONSIHOM M cepHO# kucnotr). OOmue XUMHYeCKHe CBOWCTBA KUCIOT. PacTBOPUMOCTH KHCIOT.
Kucnotnsie noxan. @uznyeckue CBONCTBA M CIIOCOOBI MOJIyUEHUS MIEN04eid. XUMUYECKUE CBOMCTBA
coneit (B3auMOJIEHCTBHE PACTBOPOB COJIEH C pacTBOpaMHM IIenodYed u Meramnamu). [ eHeTHueckas
CBS3b KJIACCOB HEOPTraHWYeCKuX coenuHeHuil. AmdorepHocTh. OKCHABI U  TUIAPOKCHUIPI,
obnanmatomue  amQoTepHbIMH  cBoMcTBaMu.  Knaccudukanuss ~ HEOPraHMYECKHMX  BEIIECTB.
[leproguyeckoe M3MEHEHUE CBOWCTB XMMHUYECKUX JJIEMEHTOB M HX COCAWHEHUUN (Ha mpuMepe
OKCHJIOB, THJIPOKCHUIOB U BOJJOPOTHBIX COSAMHEHU ).

Hdemoncrpanun. 1. OOpa3ipl COSAMHEHWH — MpeNCTaBUTENENW KUCIOT, COJEH, HEepacTBOPUMBIX
OCHOBaHUH, 1IeN0Y€eil, OKCUAOB. 2. ONBITHI, UIUTIOCTPUPYIOIIUE CYILIECTBOBAHNE TEHETUYECKOM CBSI3U
Mexay coeauHeHusMmu (ocdopa, yriaepoaa, HaTpus, Kanblus. 3. B3aummoneicTBue KanmbIius H
Hatpusi ¢ Bojou. 4. JlelictBue MHAMKATOPOB. 5. ONBITHL, WITIOCTPUPYIOLIUE XUMUYECKUE CBOMCTBA
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OTJENBHBIX KJIACCOB HEOPTAaHUYECKUX coeTuHEeHUU. 6. OOpa3ibl MPOCTHIX BEIIECTB M UX COSTNHEHUN
(OKCHIOB ¥ THAPOKCUIOB), 00Pa30BAHHBIX 3JIEMEHTAMH OJIHOTO MEPUO/IA.

JlaGopaTopHuble onbIThL. 1. Paccmorpenne oOpasnoB okcuaos (yraepona (IV), Bogopona, docdopa,
Me/IH, KallbIys, jKene3a, KpeMHus). 2. Habmrogenue pacTBOPUMOCTH OKCHJIOB QJIFOMUHUS, HATPHS,
KajnpLus, Meu B Boje. 3. OnpeneneHue cpesibl NOIYyYEHHBIX paCTBOPOB € IOMOIIBIO UHIMKATOpA. 4.
PaccmoTtpenue oOpasnoB cosieil u ompeneneHne uX pacTBOPUMOCTH. 5. B3ammoaeiicTBue OKCHIOB
Kanpusg U (ocdopa ¢ BOJOMH, onpeneneHne xapakrepa 00pa3zoBaBIIErocsi THAPOKCHIA ¢ TOMOIIBIO
uHauKaropa. 6. BzaumonerictBue okcumoB menu (II) u nmmHKa ¢ pacTBOPOM CEpHOM KHUCIOTHI. 7.
[lonyueHue yriekucioro rasa M B3aUMOJICHCTBUE €ro ¢ M3BECTKOBOM Bojoi. 8. MccnenoBanue
CBOMCTB COJITHOM M CEpHOM KUCIIOT C UCIOJB30BaHUEM MHIAUKATOPOB. 9. B3aumoeiictBue MeTaiios
(MarHus, UUHKA, Kene3a, Meau) ¢ pacTBopamu Kucior. 10. M3MeHeHue okpacku MHIMKATOPOB B
pactBopax menoueir. 11. BzaumopeiicTBre pacTBOpoB KHCIOT co mienoyamu. 12. BzaummonerictBue
PacTBOPOB KHUCIOT C HEPACTBOPUMBIMU OCHOBaHUsAMH. 13. [lomyueHrne HEpacTBOPUMBIX OCHOBAHUN U
HCCIIEIOBAaHUE UX CBOWCTB (Ha MpUMeEpe I'MAPOKCH/IA IIUHKA).

IIpakTnueckas padora. 6. MccienoBanue cBOMCTB OKCUIOB, KUCIOT, OCHOBAaHUH.

Pazpnen 2.
BemecTBa 1 XMMHYECKHE PEaKIMH B CBeTe 3JIEKTPOHHOM TEOPHUH.

Crpoenue aroma. (34.).

Crpoenne atoma. CTpoeHHE DJIEKTPOHHBIX 000J0YEK aTOMOB 3JI€MEHTOB: S-, P-, d-, f-amekTpoHsIL.
MecTo 371eMeHTa B MEPUOJUIECKON CHCTEME M AJICKTPOHHAS CTPYKTypa aTOMOB. PalioaKTHBHOCT.
Tlousttue o MpEeBpalliCHUN XUMHUYCCKUX BJICMCHTOB.

demoncTrpanuu. 1. Cxemsl ombiToB Tomcona, pesepdopma, MwuminkeHa. 2. CXeMbI OIBITOB,
MOATBEPKIAIOLIUX CBOICTBA AJIEKTPOHA KaK YaCTHUIbl U KaK BOJIHBL. 3. Mojenu aToOMOB pa3iuyHbIX
AIIEMEHTOB.

Ilepuoauyeckuii 3aK0H 1 nepuoanyeckasi cucrema yiemMenToB [[.M.MenneneeBa (34.).
CBoiiCTBa XMMHUYECKHX 3JIEMEHTOB M WX W3MeHeHHs. Kiaccudukanus XUMUYECKHUX DJIEMEHTOB.
OTKpBITHE TIEPHOIUYECKOTO 3aKoHA. CTPOCHHE aTOMOB AJIEMEHTOB MAJIBIX M OOJIBIIUX TIEPHOJIOB,
IJIaBHBIX W TOOOYHBIX moAarpynn. DopMyaupoBKa MEPUOJUYECKOTO0 3aKOHA B COBPEMEHHOU
TpakToBKe. [lepuonnueckas cuctema B CBETe CTpoeHUs atoMa. DU3MYECKUI CMBICT HOMEpa Mepro/ia
n rpynnel. CeMmeicTBa 2JIEMEHTOB (Ha MpUMeEpax IIEJIOYHBIX METaJIOB, TaJOI€HOB, WHEPTHBIX
razoB). XapaKTepUCTUKAa XUMHUUECKHX CBOWCTB 3JIEMEHTOB TJIABHBIX MOATPYIIT U MEPUOJUIHOCTD UX
W3MEHEHHUS B CBETE AJICKTPOHHOIO CTPOSHHUS aToMa. DJIEMEHThI, COCIUHEHUSI KOTOPBIX IMPOSBIISIOT
amporepubie  cBoiicTBa. OTHOCHTENbHas  3JIEKTPOOTPULIATCIBLHOCTh  3JIeMeHTOB.  OOmias
XapaKTEPHUCTHKA 3JIEMEHTAa Ha OCHOBE €T0 MOJIOKEHUs B niepuoaudeckoit cucreme J1.1.Menneneena.
3HaueHHE NEPUOANYECKOT0 3aKOHA JUIsl pPa3BUTHS HAYKU U TEXHUKHU.

Ponp nepuoudeckoro 3akoHa B CO3JaHUU HAyYHOM KapTUHBI MUpA.

demoncTpanmuu. 1. HabGop cmaitnoB, xomorpamm, taomui «llepuogudeckuii 3akOH M CTPOCHHE
atomayn. 2. JlemoHCTpamus oOpa3loB IIEJOYHBIX METAIOB M TajoreHoB. 3. BiaumopeicTBue
LIEJIOYHBIX METAJUIOB U FaJIOT€HOB C MPOCTHIMU U CJI0KHBIMU BEILIECTBAMMU.

JlabopaTopHuble onbIThI. 1. MccnenoBanue cBOCTB aMPOTEPHBIX THAPOKCHIOB U MIETOYEH.

CrpoeHnue BemecTBa (44.).

BayieHTHOE COCTOSIHHE aTOMOB B CBETE€ TEOPHUH SJICKTPOHHOTO CTPOEHHs. BajieHTHBIE 3JE€KTPOHBI.
Xumudeckasi CBsi3b aToMOB. KoBajeHTHas CBsA3b W MexaHu3M ef oOpasoBanus. HemomsipHas u
MOJIsipHAasE KOBaJeHTHast CBs3b. CBOWCTBA KOBAIEHTHOM CBSI3H. DJCKTPOHHBIC U CTPYKTYPHBIE
dopmynsl BemiecTB. MoHHas CBsi3b W MexaHu3M e€ oOpasoBanus. CBoiictBa HOHOB. CTerneHb
OKHCJICHHSL.

[Tpupoaa XUMHYIECKOH CBsI3U U €€ TUIBI. OTHOCHUTEIBHOCT TUIIOJIOTHH XUMUYECKOW CBsI3H. BrusHue
THITa XAMHYECKOM CBA3M Ha CBONCTBA XMMUYECKOTO COEANHCHHUS.
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Kpucramnuueckoe crpoenne  BewiectB. Kpucraumueckue  pelmI€TKH:  aTOMHas, HMOHHAas,
MOJIEKYJIIpHAs — U UX XapAKTEPUCTUKHU.

YPOBHM XMMHUYECKON OPraHU3allMY BEHIECTB. 3aBUCUMOCTb CBOMCTB BELLIECTB OT UX CTPOEHUSI.
Jdemoncrpanun. 1. B3aumoneiictBue HaTpus ¢ xjgopoM. 2. Mojenu KpUCTAJUIMUECKUX PEIIETOK
BELIECTB C MOHHBIM, aTOMHBIM U MOJIEKYJISIPHBIM CTpoeHueM. 3. Bocco3ianue 1e0CTHON CTPYKTYpbI
XJIOpUAa HaTpus MyTéM HaloKeHus Habopa kojokapt. 4. Bosronka #ona. 5. Ucnapenue TBEPIOTO
YTJIEKHMCIIOTO ra3a.

Tema TBOpueckoil paboThl. PaccmMoTpeHue u aHaau3 B3auUMOOOYCIOBJIEHHOCTH COCTaBa, CTPOEHUS,
CBOWCTB BEILIECTBA U €r0 MPAKTHYECKOTO 3HAUCHUS (Ha JIF0OOM IpuMepe).

XHMHYeCKHEe peaKliH B cBeTe JJIeKTPOHHOM Teopun. (44.).

®dusnyeckas CynHOCTbh XUMUYECKON pPEaKI1H.

OnekTpoHHble ypaBHeHus Jlptouca. Peakuuu, mporekarounue ¢ HM3MEHEHHMEM W 0e3 H3MEHEHUus
creneHeld okuciaeHus. OKUCIUTETbHO — BOCCTAHOBMTENbHBbIE peakuuu. IIporeccsl okucIeHUS U
BOCCTaHOBJICHUS; UX €IUHCTBO U MPOTUBOMOJOKHOCTh. COCTaBl€HUE YpaBHEHUN OKUCIHUTEIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIUN , paccTaHOBKA KOI(PHUIIMEHTOB METOJOM 3JEKTPOHHOro OajaHca,
00111as1 XapaKTEPUCTHKA.

Knaccudukanus XuMHYECKUX peakuil B CBETE 3JIEKTPOHHON TEOPUH.

Jdemonctpanun. IlpuMepsl OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX pPEAKIHMM pPa3WYHBIX THIIOB:
ropeHue BEUIeCTB, B3aUMOJIEHCTBHE METAIJIOB C raJIoT€HaMH, Cepoid, a30ToM,(00pa3oBaHuEe HUTPUTA
JIUTHS), pACTBOPAMH KUCJIOT U COJIEH.

Bonopona u ero Baxueimue coennuenust (34)

Bopopon B xocMoce. fAnepubie peakiuu Ha ConnHue. Bomopoa B 3emHoil mpupoge. Ilomyduenue
BoJIopoja B mabopatopuu. Bomopos — XMMUYECKUN 3JIEMEHT U MPOCTOE BEIICCTBO. DHEPTHUS CBSI3U
B MOJIEKyJie Bojaopoaa. M3otombl Bogopona. Pu3MyeckrWe M XUMHUYECKHE CBOWCTBA BOJOPOAA.
Bopopon B OBP. Ilpumenenue Bopopopda. IIpomsiiieHHOE mosydeHue Bojaopoaa. Bomopom —
HKOJIOTMYECKH YHCTOE TOIUIMBO; MEPCIEKTHBBI €ro Hcmosb3oBaHus. OKCHA BOJOpOJa — BOJA:
COCTaB, MPOCTPAHCTBEHHOE CTPOEHUE, BOJOPOJAHAS CBs3b. DUBMKO-XMMHUYECKHE CBOMICTBA BO/IBL
W3oronublit cocTaB BoAbl. Tskenas Boja U 0COOEHHOCTH ee cBoMCTB. [lepokcun Bogopoaa: cocras,
CTpOEHHUE, CBOMCTBA, MPUMEHEHHUE, ITepokcu Bogopoaa B OBP.

demoncTpauuu. 1. ITonyuenue Bomoposa B yabopatopuu. 2. 3apsiika U UCIIOJIb30BaHUE arlliapaTa
Kunma. 3. Jlerkocts Bogopona. 4. Iubdysus Bomopona. 5. I'opernue Bomoposa. BoccranoBienue
MEJIM U3 €€ OKCHJIa B TOKE BOJOpoaa. 7. ONbIThI, OATBEPKIAIOIINE XUMUUECKHE CBOMCTBA BOJBI. 8.
XUMUYECKUE CBOMCTBA MEPOKCHIA BOJOPOIA.

JlabopaTopubie omnbiThbl. 1. [lomydyeHue BomopoJa ¥ H3y4E€HHE €r0  CBOICTB. 2.
BoccranoButensHbIe CBOMCTBA BOJOPOIA.

I'anorensl (54)

XapakTepucTUKa rajOoreHOB KaK XMMUYECKHUX 3JIEMEHTOB M MPOCThIX BemlecTB. CTpoeHHE aTroMoB
ranoreHoB. HaxosxeHue ranoreHoB B npupoje. Pu3nyeckue U XMMHYECKHE CBOWCTBA T'aJIOTEHOB.
[Tonyuenue xyopa W XJIOpPOBOJIOpOAa B JaOOpaTOpUM U TMPOMBIIUIEHHOCTH. buonorumueckoe
3HA4Y€HME raJoreHoB. ['aloreHsl U OTPaBISAIOIINE BEIIECTBA.

demoncTrpanun. 1. Ilonydyenune xmopa. 2. BzaumopneiicTBue ¢ XJIOpOM HATpHsi, CYpbMBbl, XKeEJe3a,
KpacHoro ¢ocdopa. 3. ObecuBeUrBaHNE XJIOPOM Kpacsmux BemecTs. 4. CHHTE3 XJI0poBOIOpOa. 5.
[Tomyuenue XIOpoBOJOpOMAA peakiueld oOMeHa W pacTBOpeHHEe ero B Boje. 6. B3aummopeiicTBue
Opoma U MoJa ¢ MeTaJUlaMH; PacTBOpa Moja ¢ KpaxmainoM. 7. PactBoperue Opoma u moja B Boje U
OpPraHMYECKUX PACTBOPUTENSX. 8. B3auMHOE BBITECHEHHE IrajlOr€HOB.
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JlaGopaTopHble onbIThl. Pacnio3HaBaHue CONSTHOM KUCIOTHI, XJIOPHIOB, OPOMU/IOB, HOHIOB.
IIpakTnueckne 3ansaAtus. 8. IlonydyeHuwe coJyiiHOM KHCIOTBI M ONBITBI C Hel.  PemieHue
JKCIIEPUMEHTAJIBHBIX 3a71a4 110 TeMe «l'aJoreHs».

PacueTHble 3agaun. Brruncinenne o0beMa ra3oB 110 KOJMYECTBY BEILIECTB.

O0o0menne 3HaHUII 0 HauOoJiee BaKHBIX XAPAKTePHUCTHKAX BelIeCTB M XMMHYECKHX
npoueccos (24)

XapakTepucTUKa XHMHUYECKOTO 3JIeMEHTa (COCTaB, CTPOEHHUE, IOJIOKEHHWE B NEPUOAMYECKON
cucreme). OU3NKO-XUMUYECKHE CBOMCTBA BELIECTB HA IPUMEpax BOJOPOIa, KUCIOPOAa, XJI0pa.

OcHOBHEBIE XapaKTCPUCTUKH XUMHUYCCKHUX peaKuHﬁ: THUIIbI peaKuHﬁ, BO3MOKHOCTb W HAITPaBJICHUSA
IIPOTCKAaHUA. HCKOTOpBIe Tp€6OBaHI/I$I K IIPOU3BOJACTBCHHBIM XUMHNYECKUM nmpouoeccam
(PKOHOMHUYECKHE, TEXHOJIOTMUECKHE, HSKOJOTMYeCKHe) Ha MpUMepax I[OJIydeHUus BOJAOPOJa,
KHCJIOPOJa, XJI0POBOIOPOIA.

OKcIutlyaranysi, BOCIOJHEHHE UM OXpaHa MPHPOJHBIX PECYypcoB Ha HAy4YHOH OCHOBE —
HeoO0xoIuMasi IPeANOoChUIKa JIUIsl CO3/IaHUs YCIIOBHM O1aronpusTHOrO pa3BUTHS YEIOBEUYECTBA.

B pe3yabTaTe M3yuyeHusi XHMHH Ha 0a30BOM ypoBHe B 8 Ki1acce
yuyaiuecs J0JKHbI 3HATh:
- OCHOBHBIE (DOPMBI CYIIECTBOBAHUSI XMMHUYECKOTO AJIEMEHTA (CBOOOIHBIE aTOMBI, TPOCTHIE U
CJIO’KHBIE BEIIECTBA);
- OCHOBHBIE CBEJICHUS O CTPOSCHUH aTOMOB 3JIEMEHTOB MaJIbIX ITEPHOJIOB;
- OCHOBHBIC BUJIbl XHMHUYECKHUX CBSI3€; THUITBI KPUCTATUYCCKUX PEIIETOK;
- (aKTOPBI, OTIPEIIEIAIONINE CKOPOCTh XUMUUECKHX PEAKIIUNA U COCTOSTHUE XUMHYECKOTO PaBHOBECHS;
- TUTIOJIOTHIO XUMHUYECKUX PEAKIIMI 1O Pa3IuIHbIM IMPU3HAKAM;
- Ha3BaHMS, COCTaB, KJIACCU(PHKAIIMIO M CBOMCTBA BaXKHEHIITUX KJIIACCOB HEOPTAaHUYECKHUX
COEIMHEHMH C MO3ULIMI OKHCIEHUA-BOCCTAHOBIICHH.
yuyauuecs J10KHbI YMeTh:
- IPUMEHSTH CJICIYIOIINE TTOHATHUS: XUMUYCCKUN AIEMEHT, aTOM, U30TOIbI, HOHBI, MOJICKYJIbI,
- TIPOCTOE M CJIO)KHOE BEIECTBO;
- QJIOTPOTINS;
- OTHOCHUTEJIbHASI aTOMHAs ¥ MOJIEKYJISIpHASI MAcChl, KOJIMYECTBO BEIECTBA, MOJISIpHAs Macca,
MOJISIPHBINA 00bEeM, YUCIIO ABOTAPO;
- 3JIEKTPOOTPULIATEITLHOCTD, CTETICHh OKUCIICHHS, OKHCIIUTEIILHO -BOCCTAHOBUTEIBHBIN MPOIIECC;
- XUMHYECKas CBS3b U €€ Pa3HOBUIHOCTH;
- XUMHYECKas peakIus 1 ee Kiaccuukaluu;
- Pa3bBACHATH CMBICT XUMUYECKUX (HOPMYI U ypaBHEHUH;
- OOBSICHATD JICHCTBHE U3YYCHHBIX 3aKOHOMEPHOCTEH (COXpaHEHUS MACChI BEIIECTB PU XUMHUYECKUX
peaxnusx);
- OTIPENIeNSITh CTETIEHU OKHCIECHUSI aTOMOB XUMUYECKUX AJIEMEHTOB TI0 (hopMyliaM UX COEAUHEHUH;
- COCTaBJISITh YPABHEHUS PEAKIIHii, ONIPENENSITh UX BU U XapaKTEPU30BaTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIHHBIE PEAKIINH, OTIPEEIIATh M0 COCTABY (XUMUYECKHM (popMysiaM) MPUHAIIEKHOCTh
BEIIECTB K PA3IMYHBIM KJIACCaM COSAMHEHUN U XapaKTepU30BaTh X XUMHUECKHUE CBOMCTBA;
- YCTaHaBIIMBATh T€HETHUECKYIO CBSI3b MEXKIY KIaCCaMHU HEOPTraHMYECKUX COCTMHEHHN 1
3aBHUCHUMOCTBH MEXJIy COCTAaBOM BEII[ECTBA U €70 CBONCTBAMU;
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- oOparmarbcest ¢ 1a00pPaTOPHBIM 000PYIOBAHUEM;

- cOOMOIaTh MpaBUiIa TEXHUKU OE30MMaCHOCTH;

- POBOJIUTH MPOCTHIC XUMUYECKUE OMBIThI, HAOIIOIATh 38 XUMHUECKUMH MPOIECCaMU U 0(OPMIIATH
pe3yIbTaThl HAOIOICHUH;

- MPOU3BOAUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPABHEHHSIM C UCIIOJIb30BAHHEM H3Yy4CHHBIX
MMOHSITH.

9 kJacc
(24 B Henento, Bcero — 68u)

IToBTOpEHUE HEKOTOPBIX BONMPOCOB Kypca Heopranu4yeckoii xumuu 8 kiacca (24). XuMuueckue
AJIEMEHTHI U UX cBOMcTBA. [lepuoanueckuii 3akoH. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 2JIEMEHTOB
B mepuojmax U rpynnax. OTHOCUTENbHAs AIIEKTPOOTPHUIATEIIBHOCTD, CTEMEHb OKHCIICHHUS.
BanenTtHocth. Tunbl Xxumudeckoi cBsi3M. TUIBI KPUCTAIUIMYECKUX petieTok. CBEIeHHs] O COCTaBe
(oOmue hopMyInbl cOCTaBa) U HOMEHKIIATYPE OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTMHEHUM.

JdemoncTpanuu. 1. O6pa3mpl HEOPraHUYECKUX COCTMHEHHUH. 2. MoIenn KpUCTAIUTMYECKUX PEIIETOK.
3. OmbIThI, pacKpbIBAIOIINE B3aUMOCBS3b CTPOEHHUS M CBOMCTB: a) BO3TOHKa Hoja; 0) HarpeBaHuUe
Ha(TaNMHA U KBaplia; B) HarpeBaHUE cepbl U MOBapeHHOU conu. 4. KoMIIeKT KoiorpaMm U ClIaiiJioB
«OCHOBHBIE MTOHATHS XUMUN.

JlabopaTtopHsbiii onibIT. PaboTa ¢ 00pa3iaMu OKCHI0B, COJIEH, KUCIIOT, OCHOBAHU.

XuMHUYeCKHe peakuuy B cBeTe Tpex Teopuil XxumMuu (34) DHEepreTuka XUMUYECKUX MPEeBPaAIICHUM.
Onranenus. TermoBod 3PdeKT XUMHUYECKUX peakiuid. TepMOXMMUYECKHE YpaBHEHHUS. DHEPTrus
['m60ca. B03MOXHOCTH TPOTEKAaHWUS XUMUYECKUX peakiuii. CpaBHEHHE TEPMOXUMUUYECKOTO H
TEPMOJIMHAMHUYECKOTO TOJIXOJ0B B OINHMCAaHUM XUMHUYecKol peakiuu. CKOpPOCTh XUMUYECKON
peakuuu. 3aKOoH JEHCTBUS MacC. 3aBUCUMOCTh CKOPOCTH OT YCJIOBUH MNPOTEKAHUS pPEaKIHH.
Xumnueckoe paBHoBecue, npunnun Jle [llarense. Katanu3. DHeprus aktuBaiuu, oomye CBeIeHUs O
TOMOT€HHOM M FeTepOTeHHOM KaTanuse. [IoHsTre 0 MpOoMeKyTOYHBIX KOMILJIEKCaX.

JdemoncTpanuu. 1. 3aBUCHMOCTh CKOPOCTH PEAKIIMH OT KOHIICHTPAIIUH PEarupyroinx BEmecTB. 2.
3aBUCUMOCTb CKOPOCTH PEaKIMU OT TemmepaTyphl. 3. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT MPUPOIbI
pearupyromux BemiecTB. 4. BiMsHUEe KOHIIEHTpalluyd pearupyrolux BEHIECTB Ha XHUMHUYECKOE
paBHOBecHue (Ha mpumepe B3aumojeurcTBus xiopuaa skene3a (III) ¢ pomanmpom kamus). 5.
B3aumopeiictBue anioMuHHS C MOJOM B MPUCYTCTBUU BoAbl. 6. B3ammoneiicTBue mnepokcuia
BoJiopoja ¢ okcuaoM Mapranma (VI). 7. Jlumepusanus okcuaa azota (IV).

JlaGopatopHbie onbIThl. 1. OnbITH, BRISACHAIONIME 3aBUCUMOCTh CKOPOCTU XUMHUYECKOH peakiuu OT
IIPUPOJIBI PEArMpYIOIIUX BEILECTB (B3aUMOAEHCTBHE LIMHKA C COJITHOM M YKCYCHOM KHCIIOTaMu), OT
IUTOIIAI TOBEPXHOCTU CONPUKOCHOBEHMS (B3aMMOAEHCTBHE PA3IMYHBIX 110 pa3Mepy rpaHyll LMHKa
C COJISIHOM KHCIIOTOM), OT KOHLEHTpAlMu U TemIepaTypsl (B3aumojeilictBue okcuaa wmeau (II) ¢
CEepHOM KHCIOTON Pa3IUYHOM KOHIIEHTpaLMU MpH pa3HbBIX Temieparypax). 2. Ilosydenue oxcuna
cepsl (IV) 1 okucneHue ero B NpUCyTCTBUU KaTalln3aTopa.

Pacuernsble 3agaun. 1. Pacdyersl Mo TepMOXMMHYECKUM ypaBHEHMSM. 2. BbluuciieHHe CKOpOCTH
XMUMHMUYECKON pEeaKklUUU MO0 KUHETHYECKOMY YpPaBHEHHIO. 3. BpIUMCIIEHHE CKOPOCTH XHMMUYECKOUN
peakiuu no rpaduKy ee NpoTeKaHusl.

PacrBopel. Teopusi 3iektponurnyecko aucconumanum (114) Csenenus o pacTBopax:
OTIpeieIeHNe pacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTD, KIIaCCH(HKAIINS PACTBOPOB.
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[Ipennoceliku BO3HUKHOBEHUS TEOPHUU AJIEKTpoIUTHUecKOoM auccoumauuu. Mnem C. Appennyca,
J.U. MenneneeBa, N.A. KabnykoB u apyrux ydeHslx. CTpyKTypa U 3HaU€HHE HAy4HOM TEOPHH.
DNEKTPOIUTHI U HENEKTPOIIUTHI.

JIMnonpHOE CTPOEHUE MOJIEKYJabl BoAbl. [Ipoliecchl, MNPOUCXOIAIIME C 3JIEKTPOIUTAMU IIPU
paciulaBj€HUM M PacTBOPEHUHM BeEIIeCTB B Boje. Posib BOABI B IPOLECCE 3IEKTPOIUTHUECKOM
muccouuanuu. Jluccouumanusi 3J€KTPOJIMTOB C pa3HbIM TUIOM XMMHUYECKOW CBs3U. TermsoBble
SIBJIICHUS1, COITPOBOX/IAOLIME TIPOLIECC PACTBOPEHHUSL.

Crenenp aucconmarmu. Koncranta paucconmauuu. KuciaorHocts pactBopos. Ilonstue pH.
Nupukaropsl.

OcCHOBHBIE TIOJIO’KEHUS TEOPUH PACTBOPOB.

CunbHble U cialble 37eKTpoauTsl. CBolicTBa HOHOB. MOHHBIN cocTaB MpUpOIHBIX BOJ. ['uaparel u
KPUCTAJIJIOTUAPATHI, HAX0XKIEHNUE UX B IPUPOJIE.

IMaaponus coneit. OOMeHHBIE peakui. XUMUYECKHE CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUN B CBETE
TEOPUHU AIEKTPOJIMTUUECKON Aucconuanui. KpaTkue cBeeHNs 0 HEBOJHBIX pacTBOPaX.

Pacuernble 3agauyu. PacyeTsl Mo XUMHUYECKUM YPaBHEHMSIM, €CJIM OJIHO U3 Pearupyrolinx BEIIECTB
JTAHO B M30BITKE.

JemoncTpanuu. 1. VcnbiTanue BemeCTB, WX pacTBOPOB M pACIUIaBOB Ha DJIEKTPUUECKYIO
MPOBOAUMOCTh. 2. BnusiHue paszbaBieHusi Ha creneHb auccounuanuu. CpaBHEHHE 3JIEKTPUYECKOM
MIPOBOJMMOCTH KOHIIEHTPUPOBAHHOTO M pa30aBIEHHOTO pPACTBOPOB YKCYCHOM KHUCIOTHI. 3.
JIBr>keHrne HWOHOB B AyieKTpuueckom mose. 4. IlomydeHue HEBOIHBIX pacTBOpPOB. 5. BimsHue
pacTBOpUTENS Ha JUCCOIMAINIO (B KayecTBE pPAcTBOPUTENEH — COJIAHAs KUCJIOTa, TUATUIIOBBIN
a¢up, STUIOBBIN COHPT, TOJIyod). 6. ['uaparamus u aeruapatanys HOHOB (Ha IpuMepax 0e3BOTHBIX
CoJIeH U KpucTaIoruaApaToB xinopuaa kodansta (1), cynsdaros memu (II) u vukens (II).

JladopaTopHble onbIThl. 1. PaGota ¢ mHaukaropamu. 2. Peakiuu oOMeHa MeXAy pacTBOpaMu
ANEKTPOJUTOB. 3. Pa3nenenne okpareHHBIX BEIIECTB METOJIOM TOHKOCIOWHON XpomMarorpaduu. 4.
XHUMHUYECKUE CBOMCTBA PACTBOPOB KUCJIOT, COJIEH U OCHOBaHUM. 5. ['MIpoJin3 pacTBOPOB COJIEH.

Hemeranaudeckue 3j1eMeHTbI M UX BaxkHelIIMe XuMHUYeckue coequHeHust (244)

XHUMHYECKHE DJIEMEHTHI — HeMeTalibl. [lojoXeHue 3J1eMEHTOB-HEMETAJIOB B IEPHOJIMYECKON
cucteme [[.1. MenneneeBa. Hemeramibr — p-anemenTbl. OCOOCHHOCTH CTPOCHHUS X aTOMOB: 00ITHe
yepThl U pazauuusa. OTHOCHUTENbHAS AJIEKTPOOTPHUIATEIPHOCTh. CTENCHH OKHUCIICHHS, BAJICHTHBIC
COCTOSIHUSI aTOMOB HEMETAJIJIOB. 3aKOHOMEPHOCTH M3MEHEHUsS 3HAYCHHUI STUX BEJIMUMH B MEPHOJIAX
W Tpymnmax TMepUOJANYECKON CHUCTeMBbl. PaauoakTHBHBIE H30TOIBIL. M30TOMBl HEMETALIOB, HX
MpUMEHEHHE. XapaKTEepUCTUKA YTIIEPOJHOTO METOJla, IPUMEHSIEMOT0 B pPa3HbIX OONACTAX HAYKH.
3arpsi3HEHUE OKpYXKAloIIel cpelbl paguou30TONaMHU; OCHOBHbIE HCTOYHHUKM HMX MOCTYIUICHHS.
Tunuuneie (GOpMBI BOJOPOJIHBIX M KHCIOPOJIHBIX COCIMHEHHMH HeMeTauioB. PacmpocrpaHeHue
HEMETAJUTMYECKUX JIEMEHTOB B IPUPO/IC.

[Ipocteie BemiectBa — HemeTauibl. OcoOeHHOCTH UX cTpoeHusa. OOyCIOBIEHHOCTh (PU3MUECKUX
CBOMCTB (arperaTHOro COCTOSIHMSI, TEMIIEpAaTyphbl IUIABIICHUS, KUIIEHUS, PACTBOPHUMOCTH B BOJIE)
ctpoeHreM. KoHkpeTu3zanus 3aKkOHOMEPHOCTH Ha TPUMEPE T'aJIOTEHOB.

Amnotponus. [IporHo3upoBaHue CIOCOOHOCTH JIIEMEHTOB K OOpa3oBaHUIO  allJIOTPOIHBIX
BHUJIOM3MEHEHUI HAa OCHOBE OCOOEHHOCTEH CTPOEHUS MX aTOMOB. AJUIOTPOIHUS yriepoaa U KpeMHHUS,
docdopa, ceppl. OOYCIOBIEHHOCTh CBOMCTB aIJIOTPONOB OCOOEHHOCTSMH CTPOCHHUS, HX
MIPUMEHEHUE.

O0630p XUMHUYECKUX CBOMCTB HEMETAIIOB. [IpHUnMHBI XUMHUUECKON MHEPTHOCTH OJIAarOPOJIHBIX Ta30B,
HU3KOM aKTUBHOCTHU a30Ta, OKUCIUTENbHBIX CBOMCTB M JABOMCTBEHHOTO TMOBEAEHUS CEphI, a30Ta,
yriaepo/ia U KpEMHHUS B OKUCIIMTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.

PacnipocTpanenue npocThiX BEIECTB-HEMETAIIJIOB B IPUPO/IE.

[Tonyuenue u mpuMeHEHUE HEMETAJNIOB (Ha MIPUMEpE XJIOpa, a30Ta, CEPHI).

Bonoponusie coenqunenus HemeTamioB. @opMbl BOJIOPOIHBIX COESAMHEHUI.
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3aKOHOMEPHOCTH HM3MEHEHHUS (U3MKO-XMMHYECKHMX CBOMCTB BOJOPOJHBIX COCAWHEHHHA B
3aBHCUMOCTH OT OCOOCHHOCTEW CTpPOEHHsI aTOMOB OOpa3yIOIIMX HUX 3JIEMEHTOB (HAa NpuMepe
COEJIMHEHUS JIEMEHTOB BTOPOro nepuojia). CBONCTBA BOJAHBIX PACTBOPOB BOJOPOJHBIX COEINHEHUN
HeMeTail1oB. KHCII0OTHO-OCHOBHAS XapaKTEpHUCTUKA UX PaCTBOPOB.

OKcuipl HEMETaJUIOB, UX COCTaB M OTPAKEHHE €ro B CTPYKTYPHBIX M 3JEKTPOHHBIX (hopmyrax.
OO011as XapakTepUCTUKA UX CTPOEHMUSI, CBOMCTB, IPUMEHEHHUSI.

I'mapoxcuabl Hemera/uioB. MIX cocTaB M OTpakeHHe ero B CTPYKTYPHBIX M 3JIEKTPOHHBIX
dpopmynax. O630p pusnvecknx cBoicTB. OOIIMEe XUMHUYECKUE CBOMCTBA. KauecTBEHHBIC peakIuy Ha
aHMOHBI KUCIOT. CHjla U YCTOMYMBOCTH Pa3UUHBIX KHCIOT. Kucipie u cpennue coim (KapOOHATHI,
runpokapoomnarsl, docharsl u ruapodocdarer). Cnadble KUCIOTHI (IUIABUKOBAsi, CEPOBOJIOPOIHAS,
CEpHHCTasl, yrojpHas, KpemHueBas). OCOOEHHOCTH HUX CTPOEHUS M CBOMCTB. KUCIOTHI-OKHCIUTENH
(a3oTHas, cepHas, XJOpHAas) M OCOOEHHOCTHM MX XUMHUYECKHX CBOMCTB. I[IprMmeHeHue KHUCIOT B
TexHUKe. PoJb KUCIIOT B mpolieccax, MPOTEKAIOIINX B )KUBBIX OPraHU3Max.

Xapakrepuctuka npeacrasuresei IV, V, VI rpynn snemenToB. Cepa u ee coequHeHus. A30T U
dochop, ux coequHennu. Kpemuuii u yriepoa, ux COeAMHEHNUS, pOJib B IPUPOJIE.

IlonsiTHE 0 MOTMMEPHBIX XUMHYECKUX coequHeHusAX. MoHnomep. [Tonumep. CriocoOHOCTH aTOMOB
yriaepoja U KpeMHHUsl K 00pa30BaHUIO IOJUMEPOB.

CoeauHeHus yriaepoaa — MpeaMeT CaMOCTOATENIbHON HAYKHM — OPraHu4YecKo XuMuu. OCHOBHBIE
MOJIOXKEeHUS U poib Teopun A.M. BytiepoBa B pa3BUTHH 3TON HayKH.

[Tonsitre o romonoruu u u3omepun. Kimaccudukanuum opraHndeckux coeannenuil. O6mue cBoicTra
OpraHMYECKNX coenHeHM. KpaTkas XxapakTepucTuka ux KJ1accoB.

OcHoBHbBIE KJacchl yrieBoJopoaoB. CrnocoOHOe II. .IIKAamoB K peakluu 3aMelleHus u
n3omepuzanui. CrnocoOHOCTh alKaHOB M AQJKUHOB K TMPUCOCIUHEHUIO W MOJUMEPHU3AIHH.
Pacnipoctpanenue yriaeBomoponoB B mpupone. CoctaB HepTH M XapaKTepUCTUKAa OCHOBHBIX
MIPOJIYKTOB, MOJIy4aeMbIX U3 HEPTH.

[lonatne o QyHKOHMOHAIBHOW Trpymnme. [omomoruyeckue psiabl CIUPTOB, AIbACTHIOB U

KapOOHOBBIX KHCIIOT.
O61ue hopMyIibl KIIacCOB ATHX COeTUHEHNI B3anuMoaeiicTBre CIUPTOB C METAJUIMYECKUM HATPUEM,
OKHUCJICHHE MeTaHoJia U 3TaHosa okcunom meau (II). BoccranoBnenue anpaeruioB BOAOPOJIOM U
OKHUCJICHHE UX aMMHAYHBIM PacCTBOPOM OKcHJia cepedpa, B3aumoaeiicteue ¢ ruapokcuaom meau (II).
XuMHYecKHe CBOMCTBA KapOo- HOBBIX KUCIOT. Peakius stepudukanuu.

A3oTcozepkale OpraHu4yecKue COEJUHEHMs: aMHUHBI, aMMHOKUCIOTHI, Oenku. Mx cocTtas,
¢busnueckue cBoicTBa. B3anmoseiicTBue aMHHOB ¢ XJIOPOBOJIOPOAOM. Peakiusi monMKOHIEH AU
AMUHOYKCYCHOW KHCJIOTBI, €€ B3aUMOJICHCTBHE C COJSHOW KUCIOTON U Ienoubto. Pons OeiakoB B
MIPUPO/IC U UX XUMHUECKHE CBOICTBA: TUAPOJIN3, IeHATYpalIHsL.

I'enetnueckas CBS3b KIACCOB XUMUYECKUX COETUHEHUM.

IlonsiTHe 0 KPYroBOpoTEe XMMHYECKHX 3J1€eMEHTOB Ha IMpUMeEpe yriepoa, a3ota u docdopa.

3arpsizHeHue atMocepbl COeIMHEHUSIMU a30Ta, Cepbl, yriepoaa. XUMUYECKHe MpeBpalleHus,
MPOUCXOJSIINE C CEPHHUCTHIM Ta3oM B aTrMocdepe, MEXaHHU3Mbl BO3JCHCTBUS CEPHUCTHIX
COCIMHEHUN Ha KUBYI0O M HEXHBYIO TNPUPONY (HA MpUMEpax COCTOSHUN «(PHU3UOIOTHYECKON
CyXOCTH» Yy pAacTeHHil) W BO3JEHCTBUS Ha KapOOHATcoJep X alire MHHepanbl (pa3pylieHue
W3BECTHsIKA, MpaMopa). KucinoTHsie 1051, 0COOCHHOCTH MX XHMHYECKOTO COCTaBa M MOCIEACTBUS
BO3JICHCTBUSL Ha KMBOE€ U HexuBoe. HakoruieHue coeanHeHuid azora u Qochopa B MPUPOTHBIX
BOJIaX.

Hcrounukn HakoIUleHHs JWOKcuaa yriepona B armochepe. «llapHukoBbeiit» 3 dekr.
B3anmocBs3b KOHIIEHTpAIIMHU YTIEKHUCIOTO ra3a B aTMocdepe u TeMIeparypsl Bo3ayxa.
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Hemouncrpamun. 1. OOGpa3ipl MPOCTHIX BEIICCTB-HEMETANIOB U WX coeanHeHud. 2. Kosmekmus
MPOCTHIX BEIIECTB-TANOTEHOB. 3. PacTBOpMMOCTh B BOJAE KHCIIOpOJa, a3oTa, cepbl, (ocdopa. 4.
DneKTponpoBOAHOCT, HemeTaiioB. 5. I[lomyuenue o3ona. 6. IlosiyueHue MOHOKIMHHOW H
mactuueckoit cepol. 7. [lomydenue 6enoro gocdopa u ero Bosropanue Ha Bo3ayxe. 8. [lomyuenue
okcunoB asora (II) m (IV). 9. Oxwucienue azora Bozmyxa B ero okcumsl (II) u (IV). 10.
B3aumopeiictBue azota, pocdopa u yriaepoma ¢ Merauiamu U Bogoposom. 11. BzaummonerictBue
Oopoma c amomuHueMm. 12. Boccranosnenme memu u3 oxcupa meam (II) Bomopomom. 13.
B3aumoseiicTBrue cepsl ¢ BOJAOPOIOM, ME/IbIO, HATpueM, kuciopoaom. 14. BoccranoBineHue cBUHIIA
u3 okcujaa Ha mosepxHocTd yrid. 15. Ilonyuenue kpemMHus u cunaHa. OKHUCIIEHHE CHJIaHA Ha
Bozayxe. 16. [lomydyeHnne ammuaka u uccienoBanHue ero cBoucts. 17. [lonyduenue u uccienoBanme
CBOMCTB AuoKcuaa yriepoja. 18. OnbITel, MOATBEpKIAIOLINE OOIIMEe XUMUYECKHE CBOWCTBA KUCIIOT.
19. [Mony4yeHune a30THOM KUCIOTHI
B pactBope. 20. ['openue cepbl u yris B a30THOM KHCJIOTe. BocruiamMeHeHre CKUMuaapa B a30THOU
kuciore. 21. B3aumopeiicTBrue HaTp ¢ KOHIICHTPUPOBAHHOM cepHOM KucioToi. 22. [lomydenue kpe
MHHUEBOU KUCIOTHI. 23. IMonmyuenue okcuzaa azora (II) u okucienue ei Ha Bozayxe. 24. [Tonydyenue
okcuna cepsl (IV) 1 okucieHue ero B MpuCyTCTBUU Katanusaropa. 25. KaduecTBeHHBIC peakiiny Ha
aHUOHBI cynbdua, cynbdaT, KapOoHAT, XJIOpUA, OpoMu, Hoau, HUTpat, ¢a dar. 26. Komrexuu:
«Hedts», «lIpupomnsiii Taz», «TommuBo «llmactmacce». 27. Moaenn MOJEKYJT OPTaHHUYECKUX
coenuHeHun 28. TlonmydeHue STuiIeHAa M €ro B3aMMOJEWCTBHE C OpOMHOW BOJIE U PacTBOPOM
nepMmanranara kanus. 29. Bociamenenue cnupta 30. BzauMoaencTBue CiUpTOB C METAIUTUYECKUM
HatpueM. 31. Okucienune 3tanona okcuaoM meau (M). 32. OxucieHue aapbIeruoB aaMMHAYHBIM
pactBopoM okcuna cepedpa u ruapokcuna meau (II 33. OmbITel, MOATBEPKAAOIINE XUMUUECKHE
CBOMCTBA KapOOHOBBIX KHCJIOT. 34. Peakmus stepubukamuu. 35. OOpas3ipl aMHUHOKHCIOT! 36.
Mogenb monekyinbl 6enka. 37. Jlenarypamnus 6enka. 38. OOHapyxe HUE Cepbl B OCIKe.

JladopaTopHble onbIThl. 1. O3HaKOMIICHHE ¢ 00pa3IaMu CEPbl M € TPUPOJIHBIX COCAMHEHUM. 2.
OznakomieHue ¢ oOpasmamu coenuHeHuid raynoreHoB. 3. [lomydeHue miiacTUYECKOW cepsl U
n3ydeHue € cBOMCTB. 4. [loslydeHue cepHUCTOro raza U MCCIEJOBaHUE €ro CBOMCTB. 5. IlonydyeHue
YIJIEKUCIIOro Ta3a M H3ydeHue ero cBoilcTB 6. KadecTBeHHbIE peaklMd HAa aHUOHBI KUCJIOT. 7.
BoccranoBurensHbie cBOMCTBA Boopoda U yriaeposa. 8. [lomydeHne yroabHOM KUCIO Thl U3 OKCUIA
yriepoaa (IV) u uzydenne ee cBoicTB. 9. ['maponus o yieid, 00pa30BaHHBIX CHUIBHBIMH M CIIA0BIMHU
kucioraMu. 10. Ilosyuenue stuneHa u onbiTel ¢ HUM. 11. OxucneHue anpaeruja aMMHUaYHbIM
pacTBopoM okcuja cepedpa u ruapokcuaom meau (10).

IpakTnueckne 3ausTus. 1. [lomyueHue oxcuaoB HemeTauioB (yriepoja U Cepbl) H
UCCIIEIOBAaHUE WX CBOMCTB. 2. PerieHue 5SKCIepUMEHTANbHBIX 3aad MO TeMe «XHUMHUYECKUE
CBOMCTBa HEMETAJJIOB U UX OKCUIOBY». 3. [lonyuenne ammuaka — BOJAOPOJHOTO COCTUHEHUS a30Ta
— U UccleoBaHue ero cBOMCTB. O3HAKOMIIEHHE ¢ XUMUYECKHM MU CBOWCTBaMHU BOJHOTO PacTBOpa
ammuaka. 4. Xumudeckre CBOVCTBa KapOOHOBBIX KUCIOT. 5. Perienne skcriepuMeHTaIbHbIX 33134
no teme «Hemeramisy. 6. Pabota ¢ mogenupytouieit nporpammoit 11t [I9BM «MedeHnslif aTom».

PacuerHble 3ama4mn. 1. Beruuciaenne Macchl WM 00bema MNpoAYKTa pCaKluun I10 H3BECTHOM Macce
nIn O6’LeMy HCXOJHOTO BCUICCTBA, COACPIKALICTO IPUMCCH.

Metanisi (124) [TonoxxeHue MeTaIOB B mepuoandeckoi cucreme. OCOOEHHOCTH CTPOCHHS aTOMOB
MeTalioB: S-, p- u d-dmeMeHTOB. 3HAYEHHWE OSHEPrUM HOHU3alNuU. MeTaminueckas CBS3b.
Kpucrannmueckue pemerku. O0uue u cnenuduieckue pusndeckue cBoiictsa MetamioB. O0mue xu
MHUUYECKHE CBONCTBA METAJJIOB. DJEKTPOXUMHYECKHHN Psii HAOPSDKEHUS METAJUIOB. DJIEKTPOJIN3
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pacmiiaBoB M pacTBOopoB cojiedl. Ilpakrtnueckoe 3HadeHHe »3eKTposiu3a. CBONCTBO METayuIOB
00pa30BbIBaTh CIuTaBbl. OOIIME CBEICHUS O CIIIaBaXx.

Kopposust mMetanioB — oOmIenjaHeTapHblii T€OXUMHUYECKUH MpoIecc; ee BUAbI: XUMHUYECKas M
ANEKTPOXUMHUYECKAS, CIOCOOBI OOPBOBI C KOPPO3UEH.

Mertannel — snemenTsl [—II rpynmn. CpaBHHTENbHAS XapaKTEPUCTUKA, PU3UUYECKUE M XUMHUYECKHE
CBOMCTBa IPOCTBIX BELIECTB, OKCUAOB M T'MJIPOKCUJOB, COJieH. 3aKOHOMEPHOCTH PACIPOCTPAHEHUS
LIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJUIOB B IIPUPOJIE, UX MOJIYUEHHUE AIEKTPOJIN30M COEAMHEHUH.
CriocoObl  peryasiiiid T€OXMMHUYECKHX [HKIOB C IIENBI0 BBIJCICHUS MHHEPAIOB HATPHA
(BBIMOpa)XKMBaHUE MUPAOMIINTA, BBITAPUBAHKUE XJIOpHUIA HATpus). MHUHEpaibl KalbIlHsl, UX COCTaB,
0COOEHHOCTh CBOMCTB, 00JIACTH MPAKTHYECKOTO MPUMEHEHHUSI.

Meramibl — p-3JIeMEHTHl. AJIOMUHMI: XMMHYECKMM DSJIEMEHT, MpOCTOe BemecTBo. Pacmpo
cTpaHeHue B npupojie. OCHOBHbIE MUHEpalbl. [IpMeHeHre B COBpEMEHHOM TEXHUKE.

Baxneitmme coequnenus Al, Pb, Sn; okcuabl u THaApOKCHABI, aM(POTEPHBIN XapaKTep UX CBOMCTB.
Annotponus xeneza. CocraB, 0COOCHHOCTH CBOWMCTB U TNPUMEHEHHE UYyryHa M CTald Kak Bax
HEWIUX CIu1aBoB kene3a. O crocobax XMMUYECKOW aHTUKOPPO3MIHOM 3alllMThI CIUIABOB JKeJie3a.
KpaTkue cBeneHus o Ba)KHEHIINX COEAMHEHUAX METAJUIOB (OKCUABI U TUJIPOKCH/IBI), UX TTOBEJCHHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PeakusaX. buonornueckas poib METaNIOB.

Penxo3eMenbHbIE METaIbl: UX PAcpOCTpaHEHUE B MPUPOJIE, POJIb B OMOJOTMUYECKUX TMpOIeccax U
TEXHUKE.

OO01ue cBeeHNs 0 PaJUOaKTUBHBIX U30TOMAX 3JIEMEHTOB METAJJIOB U UX POJIU B PUPOJIE.

JemoncTpanuu. 1. OOpasupl METaUIOB, HW3YYEHHE WX OJJIEKTPUUYECKON TMPOBOJUMOCTH. 2.
Habmonenue napos kanus. 3. TemmonpoBoAHOCTh MeTaLIoB. 4. Moienu KpUCTaNIMYECKUX PEeIEeTOK
MeTaJuioB. 5. B3aumoneicTBHE METaJUIOB ¢ HEMETaulaMd U BOAOWU. 6. DJEKTpOJM3 PacTBOPOB
xnopuaa mMeau (1) m wommnma kamus. 7. ONbITEI IO KOPPO3UM METAUIOB M 3aIlIUTE METAJJIOB OT
koppo3uu. 8. Ilonmydyenue cruaBa Byna. 9. Ilonmydyenue craBa Kanvsi M HaTpusl MOJ KEPOCHHOM
(mpoenupyercst ¢ momotpio kojmockona). 10. ['opeHue, B3auMoACCTBHE C BOJOW JIUTHUS, HATPUS U
kanbiud. 11. B3zaumopeiictBue ¢ BomoW okcuja Kaiublusa. 12. KauecTBeHHbIE peaklMd Ha HOHBI
Kanbius ¥ Oapus. 13. YcTpaHeHue >KeCTKOCTH BoAbl. 14. MexaHwdeckas MPOYHOCTh OKCHIHOU
IUICHKKW anmioMuHus. 15. B3aumopeiicTBue amomMuHus ¢ Bojaou. 16. Amromorepmus xenesa. 17.
B3anMoselicTBue aifoMuHUS C OPOMOM, KHCJIOTaMH, mejodamu. 18. OmbITHI, WUTFOCTPUPYIOIINE
(M3UKO-XMMUYECKHE CBOMCTBAa OJIOBAa M CBUHIA M WX coeauHeHuid. 19. BsaummoneiictBue
coemuaeHuit xpoma (II) u (II) ¢ xkucnoramu u memnoyamu. 20. [Momydyenune okcuma xpoma (III)
pasnokeHueM OmkapOoHata amMmmonus. 21. Amnorponus osioBa. 22. [lonydyenune nucynbpuTta 0j0Ba.
23. Boponenue cranu. 24. OkcuanupoBaHUE CTAIIH.

JlabopaTopubie ombIThl. 1. PaccmoTpeHue o00pa3loB METaIOB, UX COJIEW W MPHUPOJIHBIX
coenuHeHui. 2. B3auMopelicTBue METauioB ¢ pacTBOpaMu cojieil. 3. O3HakomiieHue ¢ oOpaslaMu
CrutaBoB (KoJulekiuu «Mertamisl W cmiaBbl»). 4. O3HakomieHwe C oOpa3laMy MHPUPOTHBIX
coenuHeHUN Kanpius. 5. O3HakOMJIeHHE ¢ 00pa3liaMu allOMUHHUS U €ro cIiaBoB. 6. O3HaKOMJICHHE
c oOpa3uamu uyryHa u cranu. 7. CBoiicTBa enkux menodeit. 8. CBo¥CTBa OKCUIOB U THAPOKCUIOB
AIIOMHUHMS, 0J0Ba, cBUHIA. 9. [lonyueHue u uccieqoBaHuEe CBOMCTB ruapokcunoB sxenesa (II) u
xene3a (III). 10. OOGezxupuBaHue CTaJbHOW IUIACTUHKM U TpoBenaeHue ¢ochatupoBanus. 11.
KauecTBeHHBIC peakiini Ha MOHBI CBHHIIA, kefe3a. 12. KauecTBennsle peakiiuu Ha HoHbI Xpoma (I1)
u (III).

IIpakTnyeckue 3auaTus. 3. Pemenue sKkciepuMeHTAbHBIX 3a/1a4 10 TeMe «MeTabh».
Hemoncrpanuu. 1. Kogorpammel u quHamudeckoe nocooue «IIpou3BoACTBO CepHON KUCIOTHI». 2.
Komnnekuust MunepanoB u ropHbIx mopof. 3. Crnaiasl «OO0mue MOHATHS XUMUYECKOW TEXHOJIOTHI.
4. Mojienb CepHOKHCIOTHOTO POU3BOJICTBA.

JlaGopaTopublii onbIT. O3HAKOMIIEHUE C 00pa3liaMu CBIPBS JJIsl TPOU3BOJICTBA CEPHON KHUCIIOTHI.
Pacuernbie 3agauu. OmnpeneneHre MacCoBOW MM 0OBEMHOM JOMU BBIXOJA MPOJYKTa B MPOIEHTAX
OT TEOPETUYECKH BO3MOMXKHOTO.
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OO0uue cBegeHnst 00 OPraHNYECKHUX coeTMHEHUNAX (94)

OO0uue BONpoChl XUMUYECKOH TeXHOJI0Tuu (74)

TpeOGoBanus n pe3yJbTaTbl YCBOCHHS Y4eOHOr0 MaTepuaJsia 10 HEOPraHU4ecKoil XuMHH

9 ki1acc

ydauuecst 10JKHbI 3HATh:

- TIOJIOYKEHHUE METAJUIOB M HEMETAJUIOB B ieproanueckoi cucreme .M. Menneneena;

- o0ue pruznyeckre U XUMHUYECKUE CBOMCTBAa METAJNIOB M OCHOBHBIE CIIOCOOBI MX TOTYYCHUS;

- OCHOBHBIE CBOMCTBAa M IPUMEHEHUE BaXKHEWIIMX COCAMHEHMH IIEJOYHBIX U I1EITOYHO3EMENbHbIX
METaJJIOB, AJIFOMUHUS;

- KQUE€CTBEHHbIE pEeaKlMU Ha BaKHENIIINE KATUOHBI U aHUOHBI.

y4aliiecs 10JKHbI YMETh:

- JlaBaThb OINpeAeNeHUus U TNPUMEHATh CIEIYIOIUe TMOHSITHS: CIJIaBbl, KOPPO3Hsl METaJIOB,
MIEPEXO/IHBIE ATIEMEHTHI, aM(POTEPHOCTH;

- XapakTepu30oBaTh CBOWCTBA KJIACCOB XMMHMUYECKHUX 3JIEMEHTOB (METAJUIOB), TPYII XUMHUYECKHX
3JIEMEHTOB (ILEJIOYHBIX U LIEJIOYHO3EMETbHBIX METAUIOB) U BAXKHEUIINX XMMHUYECKUX 3JIEMEHTOB
(amoMuHHUS, Kele3a, cepbl, a3oTa, ¢ocdopa, yriepoaa U KpeMHHsS) B CBETE€ M3YUEHHBIX TEOPHil;-
pacrno3HaBaTh BaKHEUIINE KATHOHBI 1 aHUOHBI;

- pemaTh pac4€THBIE 3a/1a4U C UCMOJb30BAHUEM U3YUEHHBIX TOHATHI.
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Y4yeOHublii MJIaH M0 XUMHUH 8-9 KJacchl:

Kuace Bua padorsl PexoMeH10BaHO IPOrPaMMO
8 IIpakTuyeckas pabora 9
KonTponpHas pabora 5
9 IIpakTudeckas pabora 6
KonTtpoabHas paborta B

Pa3pnen 7. TemaTuyeckoe niiaHupoBaHue

TEMATHUHYECKOE IINTAHUPOBAHMUE 8 kaace

Pazgen yuebHnoro kypca.

XapakTepucTHKA OCHOBHBIX BU/I0B

KosmuecrBo
AeSITeJIbHOCTH YYeHUKA
JacoB . .«
(Ha ypoBHe y4eOHBIX JeilCTBUIl)
BBenenue 3y Hcnonb30BaTh MEXINpPEIMETHbIE CBS3U. Pa3nuyarh Tena W BEIIECTBA. 3HAKOMUTHCS C

1a00paTOPHBIM 000PYIOBAHUEM.
CoOmroaTh TEXHUKY 0€301MacCHOCTH

Pa3znes 1. BemnecTBa M XMMu4ecKue SABJIEHHUS ¢ MO3ULIMI ATOMHO-MOJIEKYJIAPHOTO yyeHnus (41 4)

1. XumMuueckne 9 v)
3JIeMEHTBI H BellleCTBA B
cBeTe aTOMHO-

MOJIEKYJISIPHOTO YYeHHUs

VYcranaBnuBaTh MEXIPEAMETHbIC CBA3U. Pa3nyuuarh MOHATHS «aTOM», «MOJICKYJIa», «XUMHYECKUN
anemeHT». ONUCHIBaTh (PU3NYECKUE W XUMHYECKUe sBlieHus. CpaBHMBATh CBOWCTBA BEIIECTB.
Hab6mronaTte cBoiicTBa BemecTB. CpaBHMBaTh (pU3MYECKHUE U XUMHUYECKHE siBJICHHs. COMOCTaBIIATh
MIPOCTBIE W CJIOXHBIE BerecTBa. OmnpenensTh BaJEHTHOCTh aTOMOB B OMHAPHBIX COCIUHEHUSX.
VYwmeths nonw3oBaTthesa Ileproanueckoit cucremoil xumuueckux snemeHToB .M. MenneneeBa npu
OIpeieieHUd BaJeHTHOCTU. ONHUCHIBATH COCTAB MPOCTEHIINX COEAUHEHHM MO HUX XUMHUYECKUM
dopmynam. CocTtaBisTe (GopMmylbl OMHAPHBIX COEAMHEHUN MO M3BECTHOW BAJIEHTHOCTH aTOMOB.
MogenupoBaTh CTPOCHHE MOJIEKYJI METaHa, aMMHaKa, BOJIOpoJa, xyuopoBojgopona. [loms3oBarbcs
uHbopMalMe H3 JPYruX HMCTOYHUKOB [UIsI TOATOTOBKH KpaTKUX cooOmieHuit. ['0ToBUTH
KOMIIBIOTEPHBIE NPE3EHTALMU 110 TeMe. PaccuuThIBaTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO MaccCy IO
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Paznmen yuebHoro kypca.

KomuectBo
JacoB

XapakTepucTHKA OCHOBHBIX BUI0B
NeATeIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX jelicTBHIl)

dopmynam BemecTB. PaccunmThIBaTH MAacCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa B COEIWHEHHH.
PaccunthiBaTh MOJISIPHYIO MacCy BEIIECTBA.
VYcranaBnuBath npocreiiire GopMyIibl BEIIECTB 110 MAaCCOBBIM JIOJISIM 3JIEMEHTOB

2. XuMHnYecKue peakiumnu.
3aKoHBI COXpaHEeHUs!
MacCChbl U JHEPIrUMA

OnuceIBaTh MPOCTEHIINE XMMHUECKHUE PEAKIIMH C TOMOIIbI0 XUMUYECKUX YPAaBHEHUH.
KnaccupuimpoBats XuMHUYECKUE PEAKIIUH.

AKTyanu3upoBaTh 3HaHUA O MPU3HAKAX XUMUYECKUX PEAKIIHH.

CocraBnaTh Ki1accu(puKalMOHHbIE U CPAaBHUTEIbHbIE TAOIUIBI U CXEMBbI, OTIOPHbIE KOHCIIEKTHI.
BpIuucasaTe Mo XMMHUYECKUM YPaBHEHMSIM MACCy WM KOJIMYECTBO BEIIECTBA IO M3BECTHOM Macce
WJIY KOJIMYECTBY BEIIECTBA OJJTHOTO M3 BCTYNAIOUIMX WM MOJYYarOIINXCS B PEAKIINH BEIIECTB

3. Metoanl XumMuu

Habmonate neMOHCTpHpyeMble M CaMOCTOSITENIbHO MPOBOJMMBIE OMBITHL. OMNUCHIBAaTH CBOWCTBA
M3y4aeMbIX BEIIECTB HAa OCHOBE HAOMIONEHWI 3a WX NpPEeBpalleHUSMH. YUHUTbCS MPOBOAUTH
XUMHUYECKU skcriepuMenT. Cobio1aTh TEXHUKY 0€30MaCHOCTH.

Hcnonb30BaTh METO/ CpaBHEHUS ITPU XapaKTEPUCTUKE CBOWCTB BELIECTB

4. BemiecTBa B
OKpY:Kawoulei Hac
npupoje U TeXHUKe

YcraHaBnmuBaTh MEXKIPEIMETHBIE CBS3H. YUYUTHCA MPOBOJWTH XUMHUYECKUHM OSKCIICPUMEHT.
Ha6mronaTe npeBparieHus u3ydaeMbiX BemiecTB. ONMUCHIBaTh CBOMCTBA BEIIECTB M CMECEH B X0
JIEMOHCTPAIIMOHHOTO M JIA0OPATOPHOTO IKCIEepuMeHTOB. CpaBHUBATh YMCTHIE BEIIECTBA U CMECH.
YMerp pazaenartb cmecu. [IpoBOIUTH OYKMCTKY BEIIECTB OTCTaMBaHHWEM, (PHIIBTpOBAaHUEM,
BbINIapuBaHUEM. JlenaTh BBIBOJBI U3 PE3YAbTATOB MPOBENEHHBIX XUMUYECKHX OMBITOB. COCTaBISAThH
Kiaccu(UKaIMOHHbIE CXeMbl. [IpUMEHSATh CHUMBOJIMKO-TpaHUUecKHe CpEeICTBa HATJISTHOCTH.
BoruncnaTe MaccoByl0 00 pacTBOPEHHOTO BelIecTBa B pacTBope. lIpuroraBiauBaTh pacTBOPHI
3aaHHOM KoHIeHTpauuu. [lonp3oBaThes nHoOpManuend U3 APYruxX UCTOYHUKOB JAJISI MOATOTOBKHU
KpaTKHX COOOIIECHHUH.

['oTOBUTH KOMIIBIOTEPHBIE MPE3EHTALMH 110 TEME

5. llousiTHe 0 razax.
Bo3nyx. Kuciopoa.

(749)

Hcnonp3oBaTh MCKIPCIMCETHBIC CBA3U. Hcnonp3oBath IMPUMCPLI PCHICHUS THUIIOB 3a1a4, 3ala9YHUKA
C HpI/IBe,Z[éHHLIMI/I B HUX AJITOpUTMAaMU PCIICHUA 3a/1a4. O606H_[3TL H CUCTEMATU3UPOBATH 3HAHUA 00
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Paznmen yuebHoro kypca.

KomuectBo
JacoB

XapakTepucTHKA OCHOBHBIX BUI0B
NeATeIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX jelicTBHIl)

I'openue

M3YYEHHBIX BELIECTBaX. YUMUTHCS peUIaTh HCCIEA0BATEIbCKUM IYTEM IOCTABIEHHYIO MPOOIEMYy.
HabGmionate mpeBpamieHuss u3ydaemblx BemiecTB. OmNucChIBaTh CBOWMCTBAa BELIECTB B XOJ€
JEMOHCTPAIIMOHHOTO M JIaDOpaTOPHOTO OSKCIEPUMEHTOB. YUHUTHCS PpPacKpblBaThb MPUYMHHO-
CIIEICTBEHHYIO CBSI3b MEXAY (PM3MUECKUMHU CBOWCTBAMHU HM3y4aeMOI0 BEIIECTBA M CHOCOOaMHU €ro
coOupanus. IlpuMeHATh MONydyeHHbIE 3HAHUSA MPU TMPOBEAECHUU XUMHUYECKOIO HSKCIIEPUMEHTA.
YcTanaBnuBaTh CBsI3b MEX]ly CBOMCTBAMU BEIIECTBA U ero npuMeHeHueM. OTouparh HEOOXOAUMYIO
nH(}OopMaINIO U3 pa3HbIX HCTOUYHUKOB.

['0TOBUTH KOMIBIOTEPHBIE TPE3EHTALIUH 110 TEME

6. OcHOBHBIE KJIACChI
HEOpraHu4YecKHuX
coeIuHEeHu

(11 v)

HccnenoBaTeh cBOMCTBa W3ydaeMbIX BemiecTB. HaOmiomaTte (Qu3nueckne W XUMHUYECKHE
IpeBpalieHus] u3ydyaeMbIX BemlecTB. OMNUChIBaTh XMMUYECKUE peakiuy, HaOJroJaeMble B XOJ€
JEMOHCTPAIIMOHHOTO U J1a0OpaTOPHOTO SKCIEPUMEHTOB. JlemaTh BBIBOABI M3 PE3yJbTaTOB
IPOBEAEHHBIX XUMHMYECKUX ONbITOB. KiaccuduuupoBaTh u3zydaemble BemiecTBa. COCTaBISTH
dbopMyIBl OKCHUIIOB, KUCJIOT, OCHOBAaHMM, cojiel. XapaKTepu3oBaTh COCTAaB M CBOWMCTBA BEIIECTB
OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COCAMHEHU. 3aniChiBaTh yPaBHEHHUS XUMUYECKUX PEAKIIHIL.
OcymiecTBIATh TEHETHUECKYIO CBSI3b MEXKY KlacCaMHl HEOPraHMYECKUX COETUHEHUI

Pazpgen II. XumMnueckue 3jieMeHTHI, Belec

TBA U XUMHYECKHE PEAKIIUN B CBeTeE JJIEKTPOHHOI Teopuu (22 1)

7. CTpoenne aroma

3 1)

Hcmnons30BaTh MCXKIIPEAMETHBIC CBA3U. MO,I[GJIHpOBaTB CTPOCHHUE aToMa. OHpeI[eJ'IHTI) IIOHATHUA
«XUMHYECKUI QJICMCHT», ((HOpH,HKOBBIfI HOMCP», «MAaCCOBOC YHCJIO», «KHU30TOID», KOTHOCHUTCJIbHAA
aToOMHas Macca», <«OJICKTpOHHas 060.]10‘{1(8.», ((BJIGKTpOHHBIﬁ CJ'IOfI)).[[CJ'IaTL YMO3AKJIHOYCHUA O
XapaKTCpC HU3MCHCHUS CBOMCTB XMMHMUYECKHUX DJIEMEHTOB C YBCJIIMYCHUCM 3apAJ0B aTOMHBIX AICP.
ITonw3oBaThes HHq)OpMaHHCﬁ U3 JpYruxX UCTOYHUKOB JIAA IOATOTOBKU KPATKUX COO6H.ICHPII>1.
I'oToBUTH KOMIIBXOTCPHBIC IIPE3CHTALUHU I10 TCMC

8. Ilepnoanueckuii 3aK0H
u Ilepuoanyeckas
CHCTEeMa XUMHYECKHX

34)

KnaccupunmpoBaTh U3ydeHHbIE XMMHUYECKHE JIEMEHTHl U UX coeanHeHus. CpaBHUBATh CBONCTBA
BEIIECTB, NPUHAISKAIUX K Pa3HbIM KjlaccaM; XUMHUYECKHE 5SJIEMEHThl pa3HbIX TpYMIL.
YcraHaBiaMBaTh BHYTPU- M MEXIpeaMeTHble cBsA3U. ONUCBHIBATH M XapaKTEpPHU30BaThb CTPYKTYPY
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Paznmen yuebHoro kypca.

KomuectBo
JacoB

XapakTepucTHKA OCHOBHBIX BUI0B
NeATeIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX jelicTBHIl)

sjaemenToB /[.H.
MenaeseeBa

tabmuipl  «l[lepuoanueckass cucrema xumuueckux snemeHToB [[.M. MenneneeBa» (KopoTkas
dopma).Paznuyarh mepuobl, TPYIIBI, TJIABHBIE W TMOOOYHBIE MOATPYIIBI. XapaKTepU30BaTh
XUMHUYECKME OHJIEMEHThl 1o mnosiokeHnto B Ilepuoamueckorn cucreme J[.M. Menneneena.
CTpyKkTypupOBaTh MaTepHal o XU3HU U nesarensbHocTH .M. MenneneeBa, 00 yTBepKICHUU YUCHUS
o mepuoguyHoctu. OTOMpaTh WH(OpPMAIUIO U3 APYTMX HWCTOYHUKOB JIJISi MOATOTOBKU KPATKUX
COOOIIEHN.

['oTOBHUTH KOMIIBIOTEPHBIE MPE3EHTAIIUHU IO TEME

9. CTpoeHne BelecTBa

(4 1)

PasrpannuuBath MOHATHS «XUMHUYECKAs CBA3bY, «KpHUCTaInYecKkas pemeérka». O06001mary moHATHs
«KOBAJICHTHAsl HETOJIApHAs CBSI3b», «KOBAJCHTHAs TOJISIPHAS CBS3b», «MOHHAS CBS3BY, «HMOHHAS
KpUCTAJUIMUECKass  peléTKa», «aToOMHas  KpUCTaJUIMYecKas  pPelETKay,  «MOJEKYJsSpHas
KpUCTAJUITMUECKass peléTka».YMeTh COCTaBISATh CXEMbl OOpa30BaHMs BELIECTB C Pa3IMYHBIMU
BUJAMU XMMHYECKOM CBSI3M. YMETh XapaKTEepU30BaTh CBOWCTBA BEIIECTBA, 3HAsA €ro
KPUCTAUIMYECKYIO PEMIETKY. MoaennpoBaTh CTPOCHHUE BEIIECTB C KOBAJIEHTHON M MOHHOMW CBSI3bIO.
Onpenensts cTeneHb OKUCIEHUS YIEMEHTOB.

CoctaBasaTh GOpPMYIIBI BEIIECTB 110 CTETIEHU OKUCIICHHUS AIEMEHTOB

10. Xumuveckue
peakuuu B cBeTe
3JIEKTPOHHOI Teopumn

(4 1)

00600611aTh MTOHSITHS «OKHUCIIUTEIIbY, COKHUCJICHHEY, «BOCCTAaHOBUTEIIbY,
«BOCCTaHOBJICHHE».Paclio3HaBaTh  ypaBHEHUS  OKHCIIMTEIBHO-BOCCTAHOBHUTEIBHBIX  PCAKIUH.
PaccraBisTe KO3(pQPHUIMEHTHI METOJIOM 3JICKTPOHHOro OanaHca. YCTaHABJIMBATH BHYTPU- U
MeXIpeaMeTHbie  cBsi3H.  COCTaBIIATh  KIACCH(UKAIIMOHHBIC CXEMbI, CpPaBHHUTEIbHBIE U
oboo6maromue Tadaumpl. OTéupaTh HHGOPMAIUIO U3 APYTUX UCTOYHUKOB JIJISl IOJTOTOBKU KPATKUX
COOOILLIEHU.

['OTOBUTH KOMITBIOTEPHBIC MPE3CHTAIMH 10 TEME

11. Bonopox —
POKAAIOLIVH BOAY U
JHEePruIo

(34)

Ha6J'IIO)IaTL NOpeBpalliCHUA HU3Yy4aCMbIX BCIICCTB. OmnuceiBaTh CBOICTBA BCIICCTB B XOJ€
ACMOHCTPAIITUOHHOTO U na60paT0pH0r0 OKCIICPUMCHTOB. CO6J'IIO,[[aTB paBujia TCXHUKU
0e30MacHOCTH. YUUTHCS PAaCKpbIBATb NPUINHHO-CICACTBCHHYIO 3aBUCUMOCTDb MCIKIAY (I)I/I3I/I‘-ICCKI/IMI/I
CBOMCTBaMH HU3y4acMOrIo BCIIECTBA U criocobamMu €ro CO6I/IpaHI/I$I. HpI/IMeHHTB MOJIYYCHHBIC 3HAHUA
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Paznmen yuebHoro kypca.

XapaKTepMCTmca OCHOBHbBIX BUI0B

Komuecrso
NeSITeJIbHOCTH YYeHHKA
4acoB . .
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

Py TPOBEJACHUU XHMHUYECKOTO OKCIEPUMEHTA. YCTAaHABJIMBATh CBS3b MEXAY CBOWCTBAMH

BEIIECTBA M €r0 IIPUMEHEHUEM.

OtbupaTh HEOOX0AUMYIO HHPOPMALIUIO U3 IPYTUX UCTOYHHUKOB
12. T'asiorennl (39 Hcnonp3oBaTh 3HAHUS U COCTABIICHUS XapaKTEPUCTHKH €CTECTBEHHOTO CEMEWCTBA TaJIOTCHOB.

HabGmionate mpeBpamieHuss u3ydaeMmblx BemiecTB. OmnuchIBaTh CBOMCTBA BELIECTB B XOJ€
JEMOHCTPAIIMOHHOTO U Ja00PaTOPHOTO SKCIIEPUMEHTOB. Y CTaHABJIMBATh CBA3b MEX/y CBOHCTBAMH
BEIIECTBA U €r0 MPUMEHEHNEM. Y CTaHABIUBATh BHYTPU- U MEXIPEIMETHBIE CBS3H.

CoOmronaTh paBuiIa TEXHUKH 0€30MMacHOCTH
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Pa3nen 9. MaTepl/IaJILHO-TeXHI/I‘leCKOC odecmeyeHue 06p330BaTeJ'IbH01"0 nmpouecca:

Peanuzanus neneit, sIBISIONIMXCS TIABHBIM yCIOBHEM d((EKTUBHON y4eOHOW NEesITeIbHOCTH IIKOJHLHUKOB, HEBO3MOKHA 0€3 HMCIIOJIb30BaAHHS
OCHOBHBIX 00pa30BaTEIbHBIX PECYPCOB: YUECOHHKOB, Y4EOHO-METOMWYCCKHX MaTePUAIOB, HATJISIHBIX JIEMOHCTPAlMOHHBIX TMOCOOWH W TaOJIHII,
npuOOpPOB W TPUCIOCOONIEHUH, a TaKkke COBPEMEHHBIX HH(POPMAIMOHHBIX cucTeM, VHTepHeT, 3JeKTpoHHbIX y4yeOHHKOB. [Ipm oTOope cpencTB
oOy4yeHus: COONIONICHBI CIIENYIONINE YCIOBHS: y4TeHa crenu(uka mpeaMera W COOTBETCTBEHHO BKIIIOUEHBI XapaKTEPHBIE TOJIBKO Ui OHOJIOTHUH
CpEeACTBa; YYTEHBI JOCTHKCHHS HOBEHIINX HH(POPMAIMOHHBIX TEXHOJOTHHA (MYyJbTHMEIHA, WHTEPAKTUBHAS JOCKA, ayJHOBH3YyalIbHBIE CPE/ICTBA);
0ocoboe BHMMaHHE OOpalleHO Ha CpeAcTBa OOy4eHHs, COJACp)KaHHE KOTOPBIX MMEET KOMIUIEKCHBIH XapakTep; YYTEHO COONIO/IEHHE CHCTEMHOCTH,
obecneunBaroIiel NocoOusIMHI U 000PYI0BAHUEM BCE Pa3/ieibl U TEMBI.

PECYPCHOE OBECIIEYEHHUE:
Y4eOHas aureparypa

H.E.Ky3neunosa, U.M.TurtoBa, H.H.I'apa, A.}O.XKerun. Xumus. 8 kiacc. - M.: Bentana-I"pad
H.E.Ky3nenoa, 1.M.TuroBa, H.H.I'apa. Xumus. 9 knacc. - M.: Bearana-I"pad,
3aJauyHUKHU:
H.E.Ky3nenosa, A.H.JIéBkuH. 3amaunuk mo xumuu. 8 kiacc. - M.: Benrana-I'pad,
H.E.Ky3nenona, A.H.JIéBkuH. 3amaunuk mo xumuu. 9 kinacc. - M.: Benrana-I'pad,
CripaBOYHHUKH 110 XUMUHU

Cnucok caiiTOB 10 XMMMU VIS YYALUUXCH U YUUTes

Ne | Hazeanue cavima unu cmamou Cooeporcanue Aopec (Url)
1 | Xumus U )KU3HB: DJIeKTpOHHAs BEPCHUS HAYYHO-TIOMYJISAPHOIO JKypHaia. ApXUB http://www.hij.ru
HAYYHO-TIOMYJISPHBIA coJiepskaHuii HoMepoB. JIOCTYII K MOJTHOM BEPCUH XKypHAaJia yepe3
KypHaI perucrpaiuio. OhopMIICHUE MOIMTUCKA
2 | Alhimik ITone3usie coBeThl, 3 (HEKTHBIE OMBITH, XUMHYECKHE HOBOCTH, http://www.alhimik.ru
BUPTYaJIbHBIN PEIETUTOP, KOHCY/IbTAIMH, Ka3ychl u T./1.
3 | C-BOOKS Jluteparypa 1o XuMuu http://c-books.narod.ru
4 A30yka BeO-1oucka Meromuka noucka uHpopmaruu no xumud. O630p 6ecrmatueix | http://www.chemistry.
JUTS. XUMHKOB [MAaTEHTHBIX 0a3 JaHHBIX. ExxeMecsyHble aHHOTALIMNA HOBBIX bsu.by/abc/
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http://www.hij.ru/
http://www.alhimik.ru/
http://c-books.narod.ru/
http://www.chemistry/

XUMHUYCCKHUX HAYYHBIX pCCYPCOB

5 | MexaHu3MbI . http://www.tl.ru /~gimnl3/docs/
. OCHOBHbBIC THITHI MEXaHU3MOB XUMHUYCCKHX PEaKI[Ui .
OpPraHUYECKHUX PeaKIun ximia/him2.htm http://www.tl.ru
6 | OnopHbIe KOHCIIEKTHI http://khimia.ri 1 .ru/
[ToypouHble KOHCIIEKTHI JUIsl IIKOJIBHUKOB 8— 11-X KiaccoB
110 XUMHUHU
OnbITHI IO . .
7 . Onwucanus peakiuii, Gororpaduu, cripaBoyHas HHPOPMAIIHS http://shnic.narod.ru/
HEOPraHUYeCKON XUMHUU
[epnonnyeckas . http://www.jergym.hiedu.
HcTopust OTKPBITHS 3JIEMEHTOB M TIPOMCXOXKICHUE X HA3BaHUHA, .
8 | cucreMa XUMHYECKUX . cz/~canovm/vyhledav/variarity/
onucanre GU3NIECKUX U XUMUIECKUX CBONCTB
JJIEMEHTOB rusko2.html
COOpHHK pacueTHBIX 331a4 0 HEOPraHU-4YECKON U
PacuetHble 3a1aun PHAKP . P http://lyceuml.ssu.runnet.
9 OpPraHuvecKO XMMHHU Tt pabOTHI Ha IIKOJIBHOM CITEIKYPCE. .
10 XUMUHU ru/~vdovina/sod.html
Cnucok nurep-psl
10 | x 3 . . http://www.informika.ru/text/
MU TSI BCEX JIEKTPOHHBINM CIIPABOYHUK 3a MOJIHBIA KYpC XUMHH
P P P database/chemy/START.html
[lIkonpHAs XUMUS CripaBOYHUK U y4eOHUK 10 XUMHHU. [ TaBHAs 0COOEHHOCTh — .
11 P 4 . http ://www. schoolchemistry.by. ru
BOYHHUK XUMKAJIBKYJISTOP, KOTOPBIN YIPOIAET pelieHue 3aad 110 XUMUHU
OneKTpoHHas
P Kuuru n ananmutryeckre 0030pel. YueOuuku. XXypHasibl. http ://www. chemnet.ru/rus/
12 | bubamoTeka .
VYuebubie 6a3sl qaHHbIX. HoOeIeBCKIEe MPEMUN 110 XUMHH elbibch.html
10 XHUMUHU
OO01mas u Marepuaisl 1o 00ILIel XUMHAH IS yUaIUXCSI XUMHKO- .
P ya http://lib.morg.chem.msu.ru/
13 | Heopranuueckas OMOJIOTUYECKUX KJIACCOB: OCHOBHBIC TIOHSTHS XMMUH, CTPOCHHE .
tutorials/korenev/1 .doc
XUMHUS: 9acTh | aToMa, XMMHYECKasl CBS3b
06 Marepuasnbl IO HEOPraHMYECKOW XUMUU JUTS yIaIuXCsl
1iast .
CIENHATM3UPOBAHHBIX XUMHKO-OHOIOTHYECKHX KIIACCOB: http://lib.inorg.chem.msu.ru/
14 | w HeopraHuveckas . . .
OCHOBHBIE KJIACCHI HEOPraHMYECKUX COEAMHEHHI, uX cBolicTBa u | tutorials/korene v/2 .doc
XUMHUS: 4acTh 2
crocoObl NOJTY4YEHUs
15 | DkcnepuMeHTATBHBIN Y4eOHoe mocobue mo o0IIei XUMUH, OTIHYAIOIICeCs] HAYyIHOH http://www.chem.msu.su/rus/
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http://www.tl.ru/

y4eOHUK IO XUMHUHU CTPOTOCTBIO U3JI0KEHUS 1 CUCTEMOH onpeaereHui school/zhukovl/welcome.html
st 8— 9-X KJlaccoB
[IporpammHuoe A
HHOTHPOBAHHBIEC CCHUIKM Ha CYHIECTBYIOIIKE TPOTPAMMHBIE .
16 | OoGecneucnue P YHECTEY porp http://chemicsoft.chat.ru/
pecypchl 0 XUMUH
10 XUMHUHU
COOpHUK pOCCUICKMX HAYYHBIX U 00pa30BaTEIIbHbIX
nyonukanuu 1mo xumud. CripaBouHasi HHGopMarus 1 0a3bl
DOneKTpoHHas JMAHHBIX 110 XUMHH. MaTepuaisl sl MIKOJIbHUKOB. DJIEKTPOHHbBIE .
17 P P P http://www.chem.msu.su/rus/ elibrary
OuOIMOTEKA M0 XUMUH y4eOHUKH. 3a/JaHUs BCTYIUTEIbHBIX YK3aMEHOB 110 XUMUHU B
MI'Y. 3agaun xuMuueckux oaummnuaa. MynbTumeauna-
MyOTUKAIINHI
HHTEepakTUBHBIN Kypc MOATOTOBKH K [IEHTPAJIN30BaHHOMY
tectupoBanuio 1 EI'D o xumun. 11st 3aperncTpupoBaHHBIX
MOJb30BaTENEN: TECTI, TEOPETUUECKUH pa30op perrennii. B .
18 | PemeruTop 1o XuMuH P p PP http://chemistry.nm.ru/
CBOOOJIHOM JIOCTYTIE: TPOOHBIE TECTHI, JIUTEPATypPa, HEKOTOPHIC
XMMHUYECKHE MPOrpaMMbl. MeToinyeckue peKOMeHAANN JUIs
moarotoBku K LT u EI'D mo xumuu
Poccuiickasgs nucraHoHHAS
19 | onmuMnOMama MIKOJIBHUKOB JIMCTaHIMOHHBIE OJIUMITHAIBI TI0 XMMHH http://www.muctr.edu.ru/ olimpiada/
0 XUMUU
Marepuainbl onuMnuan no XxuMun. Onucanue onbiToB. CBOKWCTBA .
Xumuueckas P . http://www-windows- 125 1 .edu.
20 3JIEeMEHTOB. XHMMHUYECKHEe CBOICcTBa MuHepanoB. ClioBaphb .
CTpaHHYKa yar.ru/russian/cources/chem/
XUMHYECKUX TEPMUHOB
TexHuyeckue cpeacTBa 00yueHust
Hoytbyk, MPOEKTOP, HWHTEPAaKTUBHAsI JOCKA, TEJIEBH30P, BHICOMArHUTO(POHY4eOHO-MPAKTHYECKOe W Yy4eOHO-J1abopaTopHOe
o0opynoBanmne
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[TpuGopsi, HAGOPHI TOCYBI M TAOOPATOPHBIX MPUHAIIECKHOCTEH ISl XUMUYECKOTO SKCIIEPUMEHTA
OO01LEero Ha3HAYECHUSA

HarpeBarenbHble nprOOpsI (CIUPTOBKA)

Jlocka [uIsl CyIIKY OCY 1Bl

JdemMoHCTpaUMOHHBbIE
HaGop nocyibl v MPUHAIICKHOCTEH TSl IEMOHCTPAIIMOHHBIX OIBITOB 10 XUMUU

[lItatuB A 1EMOHCTPAIIMOHHBIX POOUPOK

Ha6op draxonos (250 — 300 mu u1st XpaHEHHS PAaCTBOPOB PEAKTHBOB)

KoMmuieKThI /151 1a00pATOPHBIX ONBITOB M MPAKTHYECKUX 3aHATHI M0 XUMUH
Becrnl

HaGop mocynbl u npuHaAIEKHOCTEH 711 YYEHUYECKOTO SKCTIEPUMEHTA

HaGop 6anok jyist XpaneHust TBepabIX peakTuBoB (30 — 50 M)

Habop cxnsiHok ((pr1akoHOB) AJ1s1 XpaHEHHS! paCTBOPOB PEAKTHBOB

Hab6op npubopox (I1X-14, T1X-16)

Harpesarenu npubops! (cirptoBku (50 M)

[Ipubop st mosryueHus razon

[ltatuB madoparopHslii xumudeckuii [HIJIX

Mopenn
HaGop mis MmoaenupoBaHusi CTPOCHHSI OPTaHMYECKHUX BEIIECTB

HartypanbHble 00beKThI
KOJLJIEKIIUHT

AJIOMUHUA

MeTannsl U CIIaBbI

MuHepasbl ¥ TOPHBIE TTOPO/IBI

HedTp u Bakneiime npoayKThl ee nepepaboTku

IInacTmaccel

CrexJyio u n3aCIus U3 CTCKJIa

Tonmuso

UyryH u crans

PeakTuBbBI
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Hab6op «Kucnotsn»
Kucinora cepnas
Kucnora consinas

Hab6op «Kucnoten
Kucnora azornasa

Ha6op «['mapokcuabn

Ha6op «OKcuipl METaIIOBY

HaGop «Metamibn

Habop «OrHeonacHble BelIecTBa»
Cepa (Topo1Iok)
dochop KpacHbI

Hab6op «I"amorens»
bpom
Won

Ha6op «I"amorennap

Ha6op «Cynbdarsl. Cynbdutsl. Cynbpuab»

Hab6op «KapbonaTts»

Ha6op «®ocdater. CumnkaTh)

Ha6op «Aneratel. Pomanunpel. CoemUHEHHS JKee3ay.

Ha6op «CoenmHenus maprasma

Ha6op «Hutpats»

Ha6op «Muaukatops»

Hab6op «YrieBomopoash»

Hab6op «Kucnopoacoaepxariiue OpraHu4ecKue BEIIECTBa»

Ha6op «KucnoTel oprannueckuey

Hab6op «YrneBobl. AMUHBD)

Ha6op «Matepuaibiy
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	Водород и его важнейшие соединения (3ч)
	Галогены (5ч)
	Раздел 7. Тематическое планирование
	Реализация целей, являющихся главным условием эффективной учебной деятельности школьников, невозможна без использования основных образовательных ресурсов: учебников, учебно-методических материалов, наглядных демонстрационных пособий и таблиц, приборов...



