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BBenenue
Pabouas nmporpamma 1o XMMHUH Ha YPOBHE CPETHETO OOIIEro 00pa30BaHUs COCTaBlieHAa HA OCHOBaHUH
HOpMaTI/IBHO-HpaBOBLIX I[OKYMGHTOBZ

o  denepanbubiii 3ak0H PO «O06 oOpazoanuu B Poccuiickoit denepanum» ot 29.12.2012 1. Ne 273. (¢
M3MEHEHUSIMU);

o denepanbHBIN TOCYIAPCTBEHHBINH 00Pa30BaATENBHBIN CTAHIAPT CPETHETO OOIIEro 00pa30BaAHUS
(yTBep:keH npukazoM MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparmu ot 17 mas 2012 1.
Ne 413)

e [JocraHoBneHue I TaBHOTO TOCYyAapCTBEHHOIO CAaHUTApHOIO Bpada Pocculickoit @enepanuu ot
28.09.2020 Ne 28 «O06 yrBepxxkaennn canutapabix npasui CII 2.4, 3648-20 «CanurapHo-
AMUAEMHOJIOTHYECKHE TPEOOBAaHUS K OpraHU3alusIM BOCIIUTAHUS U 00y4eHUs!, OT/IbIXa U 03/JOPOBJICHUS
neTed U MOIOISKI;

e [locranoBneHue [ 1aBHOro rocyqapCTBEHHOr0 CaHUTApHOro Bpaya Poccuiickoit @eaepanuu ot
28.01.2021 Ne 2 «OO0 yTBep>KAeHUU caHUTapHBIX npaBui 1 HopM CanlluH1.2.3685-21
«'urneHnuecKrue HOpMaTUBEI U TPEOOBAHUS K 00ECIIEUCHHIIO OE30MaCHOCTH U (MJIM) O€3BPEIHOCTH JIJIst
4eJioBeKa (PaKTOPOB Cpebl OOUTaHUS

e Pabouas nporpamma Bocriutanus MbOY BMO «llepBomaiickast cpeHsisl IKOJIay, yTBEPKICHHAs
npuka3zoM aupekropa ot 28.08.2023 Ne 211

e [Iporpammer kypca xumuu 1 10-11 kimaccoB 001meo0pa3oBaTeIbHBIX YUPEKISHUH pa3paboTaHHOM
B.B. EpémunniM, H.E. Ky3pmenko, u ap. - M.: «Zlpoda», 2019 1.

e Xumus. 10 knacc (6a3oBsiii ypoBeHs) Epemun B. B., Ky3smenxo H. E., Tepenun B. U., [Ipo3znos A. A.,
Jlynaun B. B., M. «/Ipoda,

e Xwumus. 11 kmacc (6a3oBsiii ypoens) Epemun B. B., Kyzemenko H. E., [Ipoznos A. A., Jlynun B. B,

M. «/Ipoda»
e  Vuebnsiit mnan MBOY BMO «llepBomaiickast cpeHsst IIKOJIa.

Lenb u3ydyeHHss Kypca: OCBOCHME 3HAHMM OCHOBHBIX IIOJIOKEHUN TEOPHUU CTPOCHUS OpPraHUYECKHX
coenuHeHuil A.M.bymiepoBa; HMCTOpUM pa3BUTUS COBpEMEHHBIX mpenactasiceHuii o BMC; Briparommxcs
OTKPBITUSX XMMHUU; POJIM XUMHUYECKOW HayKH B ()OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHOHAyYHOW KapTHHBI
MHpa; METOIaX HAyYHOTO MO3HAHMS; OBJIAJCHHE YMEHUIMU O00OCHOBBIBATH MECTO U POJIb XMMUYECKHX 3HAHUHN
B TPAKTUYECKOW NESATETHLHOCTH JIIONEH, Pa3BUTHH COBPEMEHHBIX TEXHOJOTH; MPOBOJAWTH HAOMIOICHWE 3a
HKOCHCTEMAaMH C LIEIbI0 UX ONMCAHUS U BBISBICHHS €CTECTBEHHBIX U aHTPOIIOTEHHBIX U3MEHEHUH, CBA3aHHBIX C
pPa3sBUTHEM XHMHUYECKOW MPOMBIIUICHHOCTH, HAaXOMUTh W aHAJIU3UPOBaTh WHQPOPMAIUIO O XHUMHYECKOM
3arpsI3HEHUH OKPYXKAIOLIEH CPeNbl U €ro MOCIENCTBUSAX.

3anaun:

- (opMupoBaHME €CTECTBEHHOHAYYHOI'O MMPOBO33pEHMs, OCHOBAHHOIO Ha IMOHMMAHHM B3aHUMOCBS3U
JJIEMEHTOB XUBOM M HEKWBOW NPHUPOJBI, OCO3HAHMM YEJIOBEKAa KAaK YacCTH NPUPOJbI, MPOLYKTA SBOJIOLMH
JKUBOU NPUPOJIBI,

- (¢dopMHpOBaHHE DOKOJIOTMYECKOTO MBIIIICHHS Ha OCHOBE YMEJIOTO BIAJCHHUSA CIIOCO0AMH
CaMOOPTaHU3ALNN KU3HENAEATEIbHOCTH;

- IPHOOPETEHNE OTBITa Pa3HOOOPa3HON MPAKTUIECKON IEATETFHOCTH, ONBITA TIO3HAHUS ¥ CAMOTIO3HAHUS
B IIPOLIECCE U3YUEHUS OKPYKAIOILEr0 MUPA;

- BOCIUTAHUE TPAXKJAHCKOM OTBETCTBEHHOCTH M IPABOBOIO CAMOCO3HAHMS, CAMOCTOSTEIBHOCTH H
MHUIMATUBHOCTH OOYyYaloIUXCsl 4epe3 BKIOUEHHE HUX B IO3UTHBHYIO CO3UAATENIBHYIO HKOJIOTHYECKYIO
JIeSATEIbHOCTB;

- CO3/aHUE YCJIOBUH 71 BO3MOXKHOCTH OCO3HAHHOTO BbIOOpa WHAMBUAYaJIbHOW 00pa3zoBaTesbHON
TPAaeKTOpUH,  CHOCOOCTByIOmeH  NPO(pECCHOHATBHOMY  CaMOOIPEAENEHHIO, B  COOTBETCTBHHM  C
WH/IMBUYaJIbHBIMUA UHTE€PECAMU U MOTPEOHOCTSIMHU PErHOHA

Pabouas mporpamMma OpHEHTHpPOBAaHA Ha pean3aluio B IIEHTpe 00pa30BaHMs €CTECTBEHHOHAyYHOU U
TEeXHOJIOrMYeckol HampasieHHocTel «Touka poctay, co3maHHoro Ha 0Oaze MBOY BMP «IlepBomaiickast
CpedHss INKoJa» C 1edbl0 pa3BUTHS y OOyYalolIMXCsl eCTECTBEHHOHAYy4YHOH, MaTreMaTH4ecKoi,
WHQOPMAIMOHHOW  TPAaMOTHOCTH,  (OPMHUpPOBaHHMS  KPUTHYECKOTO HM  KPEAaTWBHOTO  MBIIUICHUS,
COBEpPILIEHCTBOBAHMSI HABBIKOB €CTECTBEHHOHAyYHOW M TEXHOJIOTMYECKOM HamNpaBIEHHOCTH, a TaKxke [Uis



NPaKTUYECKOM OTpabOTKH yueOHOro Marepuaia Mo yueOHbIM mpenmMeram «DPusukay,«Xumus», «buonorus,
«TexHomorusy.

Ha ©0a3e wnentpa «Touka pocray obecrieunBaeTcs peanusanusi 00pa30BaTelIbHBIX MPOrpamMM
€CTECTBEHHOHAy4YHOM M TEXHOJIOTMYECKOM HampaBle€HHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMH 3aKOHOJATENbCTBA B chepe 00pa30BaHMs U ¢ yUETOM pekoMeHaanuii PenepaibHOTO OnepaTopa
yuebHoro npenmera «Xumus». OOpa3oBarenbHas MporpamMma MO3BOJSET MHTETPUPOBATh Pealu3yeMble 3/1€Ch
MOAXO/IbI, CTPYKTYPY U COAEpKaHUe MPH OpraHM3aluu 00yueHHst XUMHUU B 8—9 Kilaccax.

Hcnonb3oBanue o0opynoBaHus HeHTpa « Touka pocTa» MO3BOJIIET CO3AATh YCIOBUS:

° ISl paCIIMPEHHUs COACPIKAHUS IIKOIBHOTO XUMUYECKOTO 00pa30BaHMs;
] TSl TIOBBIIICHHS [TO3HABATEILHOW aKTHBHOCTH 00YYarOIINXCsl B €CTECTBEHHOHAYYHOM 00IacTH;
° UL Pa3BUTUSL JIMYHOCTH pebeHka B mporecce OOy4deHHs XHMMHHU, €ro CHOCOOHOCTEH,

(bopMHPOBaHUS U YIOBIETBOPEHHS COLMAIBHO 3HAYUMBIX HHTEPECOB M MOTPEOHOCTEH;

° 11 paboThl C OApPEHHBIMU IIKOJIBHUKAMH, OPraHU3alMy UX Pa3BUTHs B PA3IMYHBIX OOJIACTAX
00pa3zoBareIbHOM, TBOPUECCKON AEATETHHOCTH.
[Tpumensist uudpoBsle nabopaTopuu Ha ypoOKax XUMHM, YydYalluecs CMOTYT BBINOJHUTh MHOXKECTBO
7Ta00paTOPHBIX PabOT M IKCIEPUMEHTOB 10 TPOTrpaMMe OCHOBHOM IIIKOJIBI.
B cootBercTBuM ¢ yueOHpiM uianHoM MBOY BMO «llepBomaiickast cpennsis mkoia» B 11 kinacce
OTBOAUTCA 2 yaca B HeJlento, 68 yacoB B rofl. YBEJIMUEHUE YACOB PACHPE/IEIIEHO PABHOMEPHO 10 BCEM TEMaM.

IInannpyemble pe3ybTaTbl 0CBOCHHS y4e0HOI0 MpeaMeTa, Kypca

Jluunocmmuewie:

J TOTOBHOCTh W CIIOCOOHOCTh OOyYaromuxcss K CaMOpPa3BUTHIO W CAMOBOCIHUTAHHIO B
COOTBETCTBHUU C 00IEYETIOBEUSCKUMH IIEHHOCTSMU U HJIeallaMU TPaKIaHCKOTO OOIIECTBA;

° MPUHATHE W pealu3ars IEHHOCTEH 3J0pOoBOro M 0Oe30macHOro obpasza JKHU3HH, OEpexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (DM3HUYECKOMY W IICHXOJIOTUYECKOMY 3I0POBEIO;

° HENPUATHE BPEIHBIX MPUBBIYCK: KypeHUs, YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB.

° YBaXXEHUE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH mepes PonuHoM, roppoctu 3a cBOM

Kpaﬁ, CBOIO PO,Z[I/IHy, MMpoHIJIOC U HACTOAIICC MHOTOHATMOHAJIIBHOI'O HApOJda POCCI/II/I;

] MPUHATHE TYMaHUCTHUECKUX LEHHOCTEH, OCO3HAHHOE, YBAaXHUTEIbHOE U JOOpOXKeIaTeabHOe
OTHOIIIEHUE K JPYyTrOMY YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

o CIOCOOHOCTh K CONEpPEKUBAHUIO U (OPMHUPOBAHUE TTO3UTHUBHOIO OTHOLICHHUS K JIIONISM, B TOM
Yycie K JIMIAM C OTPaHWYEHHBIMH BO3MOXKHOCTSIMU 370pOBbSI M WHBaIUIaM; OepeXHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHONICHUE K (PH3UIECKOMY U TICUXOJIOTHYECKOMY 3[I0OPOBBIO APYTHUX JIFOICH, YMEHHUE OKA3bIBATh
HEPBYIO TIOMOIILB;

L4 Pa3BUTHC KOMHCTGHHI/Iﬁ COTpyAHHUUYCCTBA CO CBCPCTHUKAMH, JACTbBMH MJIQJAUICTO BO3pPaACTa,
B3pOCJIBIMU B 00pa30BaTesIbHOM, OOIIECTBEHHO IOJIE3HOM, yueOHO-UCCIIEA0BATEIbCKOM, MPOEKTHOW U IPYTHX
BUJAX JI€ATEIBHOCTH.

° MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH, 3HAYMMOCTH
HayKH, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUE JOCTOBEPHON MH(pOpMannelt o mepeaoBbix
JOCTHKEHUSX U OTKPBITUSIX MUPOBOW M OTEUECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTh B HAy4HBIX 3HAHUAX 00
YCTPOWCTBE MUpa U OOIECTBa;

] TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHHIO, HA MPOTHKEHUH
BCEH JKU3HU; CO3HATEJIBHOE OTHOIICHHWE K HENPEepPhIBHOMY O0Opa30BaHUIO KaK YCJIOBUIO YCICIIHOW
podecCroHaTBHON 1 00IIECTBEHHOM AESITEIbHOCTH;

L4 9KOJIOTUYCCKasl KyJbTypa, 6epC)KHOC OTHOIICHHUA K pOHHOﬁ 3EMJIC, NIPHUPOIHBIM OorarcTBam
Poccuu u MHpa, NMOHUMAHUC BIIMAHUA COLUAIIBHO-ODKOHOMHWYCCKHUX ITPOIECCOB Ha COCTOAHUC HpI/IpOJIHOI\/’I n
COI_[I/IaHLHOﬁ CpCabl, OTBECTCTBCHHOCTb 34 COCTOSAHUC HNPHUPOAHBIX PECYPCOB; YMCHUS H HABBIKH PAa3yMHOTO
MMPUPOAOIIOIB30BaHNA, HETCPIIMMOC OTHOMICHUC K HGﬁCTBI/ISIM, IMPUHOCAIINM BPECIa J3KOJIOTHHU, HpI/IO6peTeHI/Ie
OIlbITa BKOHOFO-HaHpaBHGHHOﬁ ACATCIIBHOCTH,

L OCO3HAHHBIN BBIOOP Oymymiedt mpodeccuu Kak MyTh W CHOCOO peaau3alui COOCTBEHHBIX



KU3HCHHBIX ITIJIAHOB,

° NOTPEOHOCTh TPYAUTHCSA, YBAXKEHHE K TPYLy U JIOISIM TpyAa, TPYAOBBIM JOCTHUKECHHSIM,
T00pPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHE K PA3HBIM BHIaM TPYAOBON AESITENTLHOCTH.

Memanpeomemmnuwie.

PeryasiTuBHbIe YHUBeEpcaJbHbIe y4eOHbIe 1eiicTBUSA

—  CaMOCTOSITEJIbHO ONpEAEATh LENH, 3aJaBaTh IapaMeTpbl U KPUTEPHUM, IO KOTOPBIM MOXKHO
OTIpEeICNUTh, YTO LENb JOCTUTHYTA;

— CTaBUTHh U (popMynupoBaTh COOCTBEHHBIEC 3a7a4l B 00pa30BaTENbHON JEATENFHOCTH U KU3HEHHBIX
CUTYaIMsIX;

— BBIOMpATh MyTh JOCTH)KEHHUS LEJIH, IJIAHUPOBATh pEIICHHE IOCTABICHHBIX 33134, ONTHUMH3UPYS
MaTepHalibHble 1 HEMaTepHUAJIbHbIE 3aTPaThl;

—  OpraHM30BBIBaTh A(PPEKTHBHBIN TOUCK PECYPCOB, HEOOXOMUMBIX IS JOCTH)KEHHUS MOCTaBICHHOM
(128

—  COIIOCTABJISATH MOJyYEHHBIN pE3ysbTaT AE€ATENbHOCTU C IOCTABIEHHON 3apaHee LETbIO.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe JeiicTBUS

— HCKaTb W HAaXOAWTh OOOOIIEHHBIE CHOCOOBI pEHIeHUS 3aJa4, B TOM 4YHUCIE, OCYIIECTBIATH
pa3BepHYTHIH WH(GOPMALIMOHHBIN TOVUCK U CTABUTh HA €r0 OCHOBE HOBBIE (Y4eOHBIE M TO3HABATEIILHBIC) 3a/1a49H;

— KPUTHYECKH OLIEHWBAThb U WHTEPIPETHPOBATh MHPOPMALMIO C Pa3HBIX IMO3UIUH, paclo3HaBaTb U
(buKCHUPOBaTh MPOTUBOPEYHS B HHPOPMAIIMOHHBIX UCTOUHUKAX;

—  HCMOJIb30BaTh pa3IUYHbIE MOJIEIbHO-CXEMATUYECKHUE CPEACTBA ISl MPECTABICHUS CYLIECTBEHHBIX
CBsI3€H U OTHOILIGHUH, a TAK)KE MPOTHUBOPEUNH, BHIBICHHBIX B HHPOPMAIIMOHHBIX HCTOUHUKAX;

— HaxoJWTh U MPHUBOJIUTH KPUTHUECKHUE APTYMEHTHI B OTHOILICHUM ACUCTBUN U CYXXJIEHUU NIPYroro;
CIIOKOMHO M pPa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMe4YaHHUsIM B OTHOILIEHHWU COOCTBEHHOTO CYXICHHUS,
paccMaTpuBaTh UX Kak pecypc COOCTBEHHOTO pa3BUTHS,

—  BBICTpauBaTh MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAS

— OrpaHHWYEHHs] CO CTOPOHBI JPYTHUX YYAaCTHUKOB U PECYpPCHBIE OIpPaHUYECHHsSI; MEHSTh U YIEP:KUBATh
pa3HbI€ MTO3ULMHU B [I03HABATEIBHON AESITEIbHOCTH.

KomMmyHnKaTuBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA

—  OCYIIECTBISITH JEJIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTPHU
00pa3oBaTeIbHON OpraHM3alluy, TaK U 3a ee MpeesaMu), MOJ0UPaTh MapTHEPOB VIS I€TOBOM KOMMYHHUKAIIUN
UCXOJISl N3 COOOpaKEHU Pe3yIbTaTUBHOCTH B3aMMOICUCTBYS, @ HE JTMUHBIX CUMIIATUM;

— TpH OCYIIECTBICHUU TPYHIOBOH palbOThl OBITH KAaK PYKOBOIUTENEM, TaK M WIEHOM KOMaHIbl B
pa3HBIX POJISIX (TeHepaTop UeH, KPUTHK, UCIIOTHUTENb, BRICTYAIOIINN, SKCTIEPT U T.A.);

—  Ppa3BepHYTO, JIOTUYHO W TOYHO H3JIaraTb CBOK TOYKY 3pPEHHS C HCIOIb30BAaHUEM aJIE€KBATHBIX
(YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

IIpenmeTHBIE pe3yabTaThl

OO0yuaromuiicss HayYnTCA:

—packpbIBaTh Ha MpUMeEpPax pojib XUMHHU B (OPMHPOBAHHM COBPEMEHHOW HAay4yHOH KapTHHBI MHpa U B
IIPAKTUYECKOM JEATEIBHOCTHU YEJI0BEKA,

— IEMOHCTPHUPOBATh Ha IPUMEpax B3aUMOCBSI3b MEXy XUMHUEH U JPYTUMHU €CTECTBEHHBIMU HayKaMU;

—PpacKphIBaTh HA MPUMEPAX MOJOKEHUSI TEOPUH XUMUYECKOro ctpoenust A.M. byTieposa;

—noHuMars pusudeckuii cmpicn [lepuoanueckoro 3akona /.M. MeHnaeneeBa U Ha €r0 OCHOBE OOBSCHSTH
3aBHCHMOCTb CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U OOpa30BaHHBIX MMM BEIIECTB OT 3JEKTPOHHOIO CTPOEHHUS
aTOMOB;

—O0OBACHATh MPUYUHBI MHOTOOOpa3usl BEUIECTB Ha OCHOBE OOLIMX MpEICTaBIECHHH 00 HMX COCTaBe M
CTPOEHUH;

—MPUMEHSTh MpaBHJIa CHCTEMaTHUYECKON MEeXIyHapOJHON HOMEHKIATYphl KaK CPElCTBa pa3IUYeHUs U
WICHTU(HUKAIINY BEIIECTB 110 MX COCTaBY M CTPOSHHIO;

—COCTaBJIITb MOJIEKYJISIPHbIE W CTPYKTypHble (OpPMYNIbl OpraHMYECKHX BEIIeCTB Kak HOCHUTeNel
UHPOpPMALlUM O CTPOCHMU BEIIECTBA, €ro CBOHCTBaX MW MPHUHAIICKHOCTH K ONPEACICHHOMY KJIAcCy
COCIUHEHMIA,

—XapaKTepH30BaTh OpPraHWYEeCKHWEe BEIIeCTBA MO COCTaBy, CTPOSHUIO M CBOMCTBaM, YCTaHABIMBATh
IIPUYMHHO-CJIE/ICTBEHHBIE CBA3HM MEXAY JAHHBIMU XapaKTEPUCTHUKAMH BEILIECTBA;



—IMPUBONTh TPUMEPHl XUMHUYECKUX PEAKIUH, PACKPHIBAIOIINX XapaKTEPHBIE CBOWMCTBA THUITUYHBIX
NPEACTaBUTENICH KIACCOB OPraHMYECKUX BEIIECTB C IEIbI0 WX WACHTHU(PHUKAIUKA W OOBSCHEHHs 00JacTu
MIPUMEHEHNS;

—IIPOTHO3MPOBaTh BO3MOXKHOCTh IPOTEKAaHUS XUMHUYECKUX pEaKIUil Ha OCHOBE 3HAHMM O THUIIAX
XUMHUUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U X PEaKIIMOHHOM CIIOCOOHOCTH;

—HCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHHUM M XUMHUYECKUX CBOMCTBaX BELIECTB UId 0O€30IacHOIo
MIPUMEHEHUS B MPAKTUYECKON JeATEIHHOCTH;

—IPUBOIUTH MPUMEPHI MPAKTUYECKOTO HCIIONB30BaHUSA MPOIYKTOB MEepepaboTKu HEPTU M MPUPOIHOTO
ra3a, BHICOKOMOJIEKYJISIPHBIX CO€IUHEHUH (TTOTUATUIIEHA, CHHTETUUECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

—IPOBOJUTH OIBITHl MO PACIO3HABAHUIO OPraHMYECKUX BELIECTB: INMIEPUHA, YKCYCHOM KHCIIOTBHI,
HEMpPEJENbHBIX KHPOB, IIIOKO3bI, KpaxMmana, OETKOB — B COCTaBE MUIIEBBIX MPOAYKTOB U KOCMETHYECKHUX
CPEICTB;

—BJIaJICTh NIPAaBUJIAMHU U MIpHEeMaMH 0e30MacHOi paboThl ¢ XMMUYECKHMMHU BEIIECTBAMH U JIAOOPATOPHBIM
00opyIoBaHUEM;

— yCTaHaBIIMBATh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON peakluh U CMEUIEHUS XMMUYECKOTO PaBHOBECHS
OT pPa3IMYHBIX ()AaKTOPOB C LIEJBIO OMPENeTICHHs ONTUMAIBHBIX YCIOBUI MPOTEKAHU XUMHUUECKUX MTPOIECCOB;

—IPUBOJIUTH MPUMEPHI TUAPOIN3a COJIEH B IIOBCETHEBHOW KU3HU YEJIOBEKA;

—IPUBOAUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN B MPUPOAE, MPOU3BOICTBEHHBIX
MpolLeccax M JKU3HEAESITEIIbHOCTH OPTraHU3MOB;

—PUBOAUTH MPUMEPbl XUMHYECKUX PEaKIIMii, paCKpbIBAIOIINX OOIIMEe XUMUYECKHE CBOMCTBA MPOCTHIX
BEIL[ECTB — METAJUIOB U HEMETAJIJIOB;

—IPOBOJIUTH PACUYETHI HA HAXOXKJIECHUE MOJIEKYJIIPHOU (hOPMYJIbI YIIIEBOIOPO/IA IO MIPOAYKTAaM CIOpaHus U
10 €r0 OTHOCUTENIbHOM MJIOTHOCTH U MAacCCOBBIM JOJISIM JIEMEHTOB, BXOJSIINX B €TI0 COCTaB;

—BJIaJCTh IMpaBUJIAMH O€30MacHOTO OOpAIICHUS! C E€IKUMH, TOPIOYMMH M TOKCHYHBIMU BEIECTBAMH,
cpeacTBaMu OBITOBOM XUMUW;

—OCYIIECTBISITh TOUCK XUMHUYECKOH WHGOpMAIMU 1O Ha3BaHHIM, HIECHTU(DUKATOPAM, CTPYKTYPHBIM
dbopmynaM BELIECTB;

—KpUTUYECKH OIIGHHBAaTh M HWHTEPIPETUPOBATH XHUMHUYECKYI0 HH(OpPMaLMIO, COIEpKallylocs B
COOOIIIEHUSAX CPENCTB MaccoBOM MH(popmanuu, pecypcax MHTepHeTa, HAyYHO-MOMYISIPHBIX CTaThAX C TOYKHU
3peHUs] €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IENSIX BBISBICHUS OIMIMOOYHBIX CYXKICHHA U (HOPMUPOBAHUS
COOCTBEHHOI TTO3UIINH;

—IPEJICTABIIATh MMyTH PEIICHUs II00AIBbHBIX MPOOJIEM, CTOSIIUX MEpe]l YETOBEYECTBOM: IKOIOTHUECKUX,
SHEPTreTUYECKUX, CHIPhEBBIX, U POJIb XUMUU B PEUICHUU ITHX MPOOIeM.

OOy4aomuics MOJYYHT BO3MOKHOCTD HAYYHTHCH:

— WUIIOCTPUPOBATh Ha IpUMEpax CTAHOBJICHHE W SBOJIOLMIO OPraHWYECKOM XUMHUU KakK HayKd Ha
Pa3IMYHBIX UCTOPUYECKUX ITAIlaX €€ pa3BUTHUS;

— HCIOJIb30BaTh METOJIbl HAYYHOTO [MO3HAHUS IIPU BBIIIOJHEHUH MPOEKTOB U Y4eOHO-UCCIIEeI0BATEIbCKUX
3a]1a4 10 U3YYEHHUIO CBOMCTB, CIOCOOOB MOTYUYEHHS U PaCO3HABAHUS OpPraHMYECKUX BEIIECTB;

— OOBSCHATH TPUPOAY U CHOCOOBI O00pa3oBaHHMS XUMHUYECKOH CBSI3M: KOBAJICHTHOW (IOJISIPHOM,
HETOJISIPHOM ), MOHHOM, METAJTIMYECKOM, BOAOPOJHOM — C LETbI0 ONpENeTCHUsT XMUMHYECKOW aKTHUBHOCTH
BEILECTB;

— yCTaHaBIMBaTb I€HETUYECKYIO CBSI3b MEXAY KiIacCaMM OpPraHMYECKHX BELIECTB IS 0OOCHOBaHUS
MPUHLNUITAAILHOW BO3MOYKHOCTH IOJTyYEHHUsI OPraHUYECKUX COETUHEHHUH 3a/laHHOTO COCTaBa U CTPOCHUS;

— YCTaHaBIUBAaTh B3aMMOCBS3M MEXAY (DakTaMu W TEOpHel, MPUYMHONW M CIEICTBHEM IPU aHAIIN3E
MPOOJIEMHBIX CUTyalHii 1 000CHOBAHUY MIPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHUU.

Conepxxanue y4eOHOro npeamera, Kypca
10 xknacc
Beenenue (1 u)
XuUMHA B Py €CTECTBEHHBIX HayK. MeTo/Ibl HAy4HOIO ITO3HAHUS.
Tema 1. Teopusi cTpoenusi M Kjiaccu(puKanus OPpraHuYecKux BeuecTs (4 4)
[Tpeamer oprannveckoit xumun. [IpuarHbI MHOTOOOpa3usi Oprannveckux BemecTB. CTPyKTypHask TEOpHS
OpraHUYECKUX COEAMHEHUN. YIIeBoAOpoAbl U MX (PyHKIMOHANBHBIE MPON3BOAHBIE. [loHsATHE 00 yryiepoaHOM



ckernere W (QyHKIMOHaIbHOW rpymme. M3omepus. [omomorus. HomeHkiaTypa OpraHMYeCcKHX BEIIECTB.
[TpunHIUIIEI hOpMUPOBAHUS HA3BAaHUI OPraHUYECKUX coenuHeHn. Kimaccuukanms opraHnuecKux peaxiui.

Jemoncmpayuonnsie onvimel. Paznoxenue caxapa. Komiekius opraHn4ecKkux BEUIECTB U MaTepHalIoB.
Mogenu opraHu4ecKux MOJEKYIL.

Tema 2. YrieBogopoasl (26 4)

Aunkanbl. ['omonornyeckuii psa ankaHoB. M3omepusi 1 HOMEHKIAaTypa ajnkaHoB. DHU3MUYECKHUE CBOMCTBA
anKaHOB. XHMMHYECKHE CBOMCTBAa alIKaHOB (TOpPEHHUE, PEAKIMH 3aMElIeHHs, MHUPOJIU3, IETHIAPUPOBAHUE).
[Ipumenenue.

AnkeHBl. DTUIEH — CTpoeHHe W (u3uveckue cBoiicTBa. [lomydeHue STHIEHA B MPOMBIIUICHHOCTH
(meruapupoBaHre S3TaHAa) W B JabopaTopuu (Aeruaparams STaHOJa). XUMHUYECKHE CBOWCTBAa (TOpEeHHUeE,
OpoMHpOBaHHe, TUAPATAIUS, TOJIUMEPHU3AIUsl, OKUCICHIE) U TIPUMEHEHUE dTWIeHA. Peakiinu nprucoeTnHeHus
K romoJsioram stuseHa. [IpaBuno MapkoBHukoBa. [IoHATHE O TMEHOBBIX YITIEBOAOPOAAX.

AnKUHBL. AUETUJIEH KaK MPEACTAaBUTENb aIKWHOB. PU3MUECKUE CBOMCTBA alleTUJIEHA, €r0 IMOITy4YeHUE.
XuMuyeckue cBoiicTBa (ropeHue, OpoMUpOBaHUE, TUAPATALINS, TPUMEPU3allks) U IPUMEHEHHUE alleTUIIeHA.

ApoMarrueckue yriaeBoaopoasl. beH3on — crpoeHne u Qu3ndeckue CBOMCTBA. XMMHUYECKHE CBOWCTBA
Oen3ona (TopeHne, HUTpOBaHUE, OPOMUPOBAHNE) U €r0 IPUMEHEHHE.

Jlemoncmpayuonnsie onvtmal. bpoMupoBaHue rekcaHa Ha CBeTY. [ OpeHre MeTaHa, STUJIeHa, alleTUIICHA.
OTHoleHNEe MeTaHa, 3TWJIEHA, alleTWieHa W OeH3oJia K pacTBOpaM IMepMaHraHaTa Kajiusi U OpOMHOHM Boje.
[Tonyyenue >TriieHa peakiMen neruaparalidy 3TaHola, aleTUiIeHa — THIPOJIU30M KapOuaa KaibIlusl.

Jlabopamopnsie onvimet. 1. CocTaBiieHHME MOJENEed MOJEKYJ ajJkaHoB. 2. B3auMojeHCcTBUE alKaHOB C
opomom. 3. CocraBieHue Moesneld MOJIEKyYI HeMPpeAeIbHbIX COeTUHEHUH.

Tema 3. Kucaopoacoaep:kamue u a30Tcojeprkaniue oprannyeckne coequHeHus (28 u)

Crouptel. [oMonoruueckuid psii TpeNeabHbIX OJHOATOMHBIX CHUPTOB. DU3MYECKHE U XUMHUYECKHUE
(ropeHne, OKHICIICHME B albJCTHUI, IETHapaTaius) cBoWcTBa dsTaHona. [lomyuenue (OpoKEHHE TITFOKO3BI,
rujpatanus 3TWIEHA) U NpUMEHEHUE 3TaHosa. ToKcHuecKkoe IEeMCTBHE METaHOla M 3TaHOJIa HAa OPraHu3M.
MHoroatoMHbple CHHUPTHL. OTUIEHIIMKOIb M DIHLEPUH KaK NPEICTaBUTEIM MHOTOATOMHBIX CITHPTOB.
KavecTBeHHast peakiusi HA MHOTOaTOMHBIE CITUPTHI.

®enon. duznyueckue W XUMHUYECKHE CBOWCTBA B CpaBHEHWHM cO cnupramu. lIpumenenue ¢deHoma.
KadecTBenHble peakuu Ha GEHOIM.

Anbnerunpl. QopMalIbACTHA U AllETATBJACTU] KaK MPEACTABUTENIN AJIbJACTUIOB. XMMHUYECKHUE CBOMCTBA
(peakuusi OKHCIICHHSI B KHCIIOTy W BOCCTAHOBJICHUs B crupT). KadecTBeHHBIE peaknuu Ha KapOOHWIBHYIO
Ipymniy.

KapOoHoBble KHCIOTE. MypaBbHHAS U YKCYCHAsI KUCJIOTHI KaK TPOCTEHIINE MPEICTaBUTEH MPEACTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. CBOMCTBA YKCYCHOM KHUCIIOTHI (B3aUMOJICHCTBUE C METAINIAMHU, OKCUIAMHU
METaJUIOB, TUAPOKCUIAMHA METAILJIOB U

consiMu; peakius srepudukanuu). [loayyeHne u nmpuMeHeHHe YKCyCHOW KucioThl. [lanpmuTuHOBas U
CTEapUHOBAsi KUCIIOTHI.

Crnoxubie 3¢pupsl 1 xupbl. Crnoxuble 3pUpEl KaK MPOMYKThl B3aUMOJEHCTBHUS KHUCIOT CO CIHpPTaMHU.
['uaponus cnoxHbIx 3¢gpupoB. IlpuMeHeHne cnoXHbIX F3PHPOB.

XKupsl kak cinoxsble 3QUpHl IHIEPUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenbHble M KUBOTHBIE
JKUPBI, KX COCTaB, pa3inuue B cBoicTBax. OMBUICHUE KUPOB. MBLIA.

VYraesonel. [lonsite 00 yrneBomax. [oko3a Kak mpeacTaBUTEIh MOHOCAXapuI0B. bposkeHne TTIOKO3HI.
dorocuHTe3. 3HAUCHUE U IPUMEHEHHUE TTIOKO3bI.

Caxapo3a Kak Mpe/ICTaBUTENb JUCaXapUI0B.

Kpaxman u memnmono3a Kak NpeACTaBUTENH moiucaxapuuoB. X crpoenue, OWonormueckas poilb.
I'upponu3 nonucaxapuaos. [IpuMeHeHue nonrcaxapuaos.

Awmunbl. CTpoeHHE U CBOMCTBA aMUHOB. AMUHBI KaK OpraHuueckue ocHoBaHUsA. OCOOEHHOCTH aHUJIMHA U
€ro XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C COISTHOM KUCIOTOM U OpoMHOM Boaoi). [TomydyeHune anuinmHa 1o
peakuuu H.H. 3ununa. [IpumeHeHne aHmInHa.

AMuHOKUCHOTHL. benku. InuIMH W ajmaHUH Kak MOPEICTaBUTENM TMPUPOAHBIX  aAMHUHOKHCIOT.
AMHHOKHUCIOTBI Kak aM(OoTepHbIe OpraHNYeCKUEe COSAMHEHUs (B3aUMOJICHCTBUE CO IEI0YaMH U KHUCIOTaMHU).
O6pa3oBanue monunenTuaoB. benku kak momumnentuasl. CTpykTypa OENKOBBIX MoJiekysl. CBoicTBa OEIKOB
(ropeHme, TUAPOIN3, IIBETHBIE peaKIiK). buomorndeckast posib OEIKOB.

I'eHeTnueckass CBA3b MEXAYy KIACCaMHU OPTraHWYECKHX coelMHEHMU. [IoHsATHEe O reHeTHYeCKOW CBA3M U
TeHETHYECKUX PsJiax.



Jemoncmpayuonnsvie onvimpi. OKHUCIEHUE 3TaHola B anbaeruia. KadecTBeHHblE peakuM Ha
MHOTOAaTOMHBIE crupThl. PacTBOopuMocTh ¢eHona B BOAE MpH OOBIYHON TemImepaType U MpH HarpeBaHUU.
Ocaxnenue (eHona u3 pacTBopa (GeHoNATa HATPHs O] AEUCTBUEM YIIIEKUCIIOTO ra3a. KauecTBeHHbIE peakuu
Ha (enon. Peakius cepedpsiHoro 3epkana. Okucienue roko3bl ruapokcuaoM meau (II). Peakius anmnmHa ¢
OpomHoli Bomoi. KauecTBeHHas peakums Ha kpaxmai. Komnekiust aMHHOKHCITOT. JloKa3aTenbCTBO HAaTUUMS
(GYHKIMOHANIBHBIX TPYII B pacTBOpax aMUHOKUCIOT. PacTBopenue u ocaxzaenue OenkoB. L[BeTHble peakiuun
OenkoB. [OpeHne NTHYbEro nepa U MepCTSHOW HUTH.

Jlabopamopnsie onvtmor. 4. CBoiicTBa 3THiIOBOro cnupra. 5. CpoiictBa mmuepuHa. 6. CBolcTBa
YKCYCHOM KHUCIOTHIL. 7. CBoiicTBa OeH30iHON Kucinothl. 8. ['maponu3 acnupuna. 9. CpoiictBa mimoko3sl. 10.
L{BeTHBIC peaku OEITKOB.

Tema 4. BbicokoMoJIeKy/IsIpHBbIE BeliecTBa (8 1)

[Tonstue o nonumepax. llomumepusanus U MONMKOHAEHCALUS KAaK METOABI IOJYUYEHUS IOJIUMEPOB.
CoBpemeHHble TOMUMEpHbIe Marepuanbl. [lmactMacchl  (MONMUATHIIEH, MOJUNPONWIECH, IOJUCTUPOIL,
NOJMBHHWIXJIOPU, TONMATHICHTepedTanar), saacroMepbl (Kayuyk, pesuHa). CHHTETHUECKHE U
HCKYCCTBEHHBIE BOJIOKHA.

Jlemoncmpayuonnsie onstmal. Koiekuuy mniacTMace, 3JacTOMEPOB, BOJIOKOH. [ opeHue nemyinona.

Jlabopamopnwie onvimat. 11. OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K paCTBOPAaM KUCJIOT U MIEIOYEH.

Ilpakmuueckue padomui. Nel. PacnioznaBanue mactmacc. No2. Pacrio3HaBaHue BOJOKOH.

11 kaace

Teopemuueckue 0cHOGbL Xumuu
1. BemecTBoO
Crpoenue BemectBa. BaxHeilline NOHATHS XHMHMM: aroM, MOJIEKyJIa, OTHOCHUTENIbHAs arOMHas Macca,
OTHOCHUTEJIbHAsI MOJIEKyJsipHasi Macca, KOJMYEeCTBO BEIIECTBA, MOJsipHass Macca Bemecta. [IpocTeie u
CIOXHBIE BemlecTBa. Metamibl M HeMeTauibl. Heopranmyeckue M opraHudeckue BelecTa. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS.

CoBpeMeHHast Mozielb CTpoeHus atoMa. Sapo aroma. IIporonsl. Helitponsl. M30oTomnbel. AToMHast opOUTaib. s-,
p-, d-, f~opoutanu. CTpoeHHe EKTPOHHBIX 000JI0UeK aToMa. DNNeKTpoHHast KoHpurypamus aroma. OchosHoe u
68030yacoennvie cocmosinus amomos. Kiaccudukanus XUMHYECKHUX JJIEMEHTOB (S-, p-, d-dJIEMEHTHI).
OCOOEHHOCTH CTPOCHUS YHEPTETHUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

[lepuognyeckass cuctema xumuueckux smemeHToB [[. M. MenneneeBa. Ilepuomumueckuii 3akon . U.
MenneneeBa. @uznueckuit cmbica [lepuoanueckoro 3akona Jl. M. MenneneeBa. I[IpuunHbl 1 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH (BBICIIUX OKCHIOB U TUAPOKCHUIOB) MO MEPHOAAM U IpyIIam
[lepuonnyeckoil cucTeMsbl (Ha IpUMEPE JEMEHTOB MaJIbIX MEPUOAOB U ITIABHBIX MOATPYTIII).

OnexmponHas —npupooa  XuUMUYeckou c6a3u. DIEKTPOOTPUIIATENHHOCTh. THIBI XUMHYECKOM  CBS3H
(kKoBaJleHTHasA, MOHHAs1, MeTajuinueckas). KoBaneHTHas CBsI3b (HEMOJApHAs U MOJISIpHAs).

OOMEHHBI W JOHOPHO-aKIENTOPHBIM MEXaHW3Mbl O0pa30BaHUS KOBAJICHTHOW CBs3u. VOHHas CBsI3b U
MEXaHU3M €€ 00pa30BaHMUS.

Memannuueckas ceasv. Kpucmannuueckue u amopghuvie BemecTBa. THUIBI KPUCTATUIMUECKUX PEIIETOK
(aroMHasi, MONIEKyJIsIpHAsI, NOHHAS, METAJNINYEeCKas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTBA OT THUMA
KpUCTAJUTMYECKOM  pemieTku. Bopopomnas cBs3b.  [lpuumHBl  MHOTOOOpasus  BemiecTB. PacTBOPBHI.
PactBopuMOCTh TBEpIBIX BELIECTB, JXUAKOCTEW U Tra3oB B Boje. HacbllieHHble, HEHACBHIINICHHbIE |
nepechlieHHbie pacTBophl. [lonarue o kpuctamnoruaparax. CrnocoObl BbIpaXXeHHsI KOHIIEHTPAI[UN PacTBOPOB.
MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA.

Hucnepcnvie cucmemol. Konnouonvie pacmeopwi. Mcmunnsie pacmeopwl. Bzgecu (cycnensuu u amynvcuu). 3onu,
eenu. dppexm Tunoana. Koacynayus. Cunepesuc. Ilpumepuvl KOLIOUOHBIX CUCHEM 8 NOBCEOHEBHOU HCUSHUL.
DneKTponuThyeckas Auccouuanus. OneKTponuThl. Honbl(kaThoHB W aHUOHBI). CTeneHb JAUCCOILUAIUH.
CunpHBle W cla0ble AJIEKTPONUTHI, OCOOEHHOCTh WX nauccommanuu. OmpeneneHue BaKHEUIIHMX KIIACCOB
HEOPTraHWYECKUX COSAMHEHUH (OKCHIOB, KHCIIOT, OCHOBAaHHUI U COJICH) B CBETE TEOPHH IEKTPOIUTHUECKOM
nuccormanuu. Jucconmanus Boabl. KuciaoTHOCTh cpenbl (KHCIIOTHasi, HEWTpalbHas W IIEJIOYHAs Cpena).
Bonoponnsrit mokazarens. pH pacTBopa kak mokasareiab KHUCIOTHOCTH cpefbl. MHauKaTophl (YHUBEpCAIbHBIN,
JaKMYC, METHIIOPAaHX U GeHondTatenn).

2. XuMu4ecKue peakunu



YpaBHEHHsSI XUMHUYECKUX PEAKIMH U PacyeThl 10 HUM. PacyeT MOJISpHOM Macchl BEUIECTBA. BhIUMCICHUS MO
XUMHYECKUM YpaBHEHUSM KOJIMYECTBa, 00beMa, MacChl BEIIECTBA MO KOJIMYECTBY, 00ObEMY, Macce pearcHTOB
WM MPOAYKTOB peakluuu. XMMUYECKUE peakiuu. [ oMoreHHble U reTeporeHnble peakiuu. CKOpoCTh peakiivi,
€€ 3aBUCUMOCTb OT Pa3IM4HbIX (JaKTOPOB: IPUPOJIbI PEArNPYIOLINX BEUIECTB, KOHIIEHTPALMU PEearupyoIX
BEILECTB, TEMIIEPATyphl, IUIOLIAAM PEAKIMOHHOM IMOBEPXHOCTH, Hanuuus karanuzaropa. Karamus. Ponb
KaTaJau3aTopoB B IPUPOIE U IPOMBIIIIEHHOM Mpou3BoAcTBE. OOpaTUMOCTh peakiunii. XuMUUEeCKOe paBHOBECHE
U €ro CMEIICHHE IO/ JIEHCTBUEM PA3IUYHBIX (HAaKTOPOB (KOHIIEHTPAIMS PEareHTOB WM MPOMYKTOB PEaKIIHH,
JaBJIeHHEe, TeMIleparypa) Jid CO3JaHUs ONTUMAJbHBIX YCIOBUH MPOTEKAHUS XUMHUYECKUX IPOIIECCOB.
[Tpuniun Jle [arense. Peakiuu B pacTBOpax 3MeKTPOIUTOB. Peakiny HoOHHOTO 0OMeHa.

YcnoBust mpoTekaHus peakiuii HoHHOro oOMeHa. KadectBennsie peaknun. [loHaTHEe 00 aHATUTUYECKON XUMHUH.
I'mpponus coneit. ['maponu3 mo KaTuoHy, IO aHHUOHY, IO KaTHOHY M II0 aHMOHY. Peakuus cpenbl BOIAHBIX
pacTBOpoB cosieir. OOpaTuMblii U HEOOpaTHMBIA THAPOINU3 COJeH. 3HAYCHHE TUAPOIH3a B OMOJOTHYECKHUX
oOMeHHBIX  mporeccax. OKHUCIUTETLHO-BOCCTAHOBUTENbHBIE  peakmuu. [Ipoliecchl  OKUCICHUS |
BoccTaHOBNEHUS. OKUCINUTENb U BOCCTAHOBUTENb. TUMTMYHBIE OKUCITUTENN U BOCCTAHOBUTENH. [ ab8aHuueckue
anemenmol u akkymyasimopsl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUU B MPUPOAE, NMPOU3BOACTBEHHBIX
mpoueccax M OKM3HENEATENbHOCTH OPraHu3MOB. OIIEKTPOJIM3 PacTBOPOB M paciiaBoB. [Ipumenenue
AIIEKTPOJIN32a B IPOMBIIIUIEHHOCTH.

JMemonctpanuu. 25(1)1. Pasnuunsie hopmsl [leproguueckoit cuctemsr Jl. 1. MenaeneeBa. 26(2). [lomydenne
u mnepekpucramm3amus wuomuna cBuHna (II) («3omoroit moxkawy). 27(3). Dddexkr Tunmansa. 28(4).
DIEeKTPONPOBOAHOCTh  PACTBOPOB  ANIEKTPONHUTOB. 29(5). 3aBUCUMOCTh CTEMEHU AIEKTPOITUTHIECKOM
JUCCOIMALMU YKCYCHOW KHCIOTBI OT pa3baBieHus pactBopa. 30(6). OmpeneneHue KHCIOTHOCTH Cpenbl ¢
MOMOIIbI0  yHUBepcanbHOTO uHAuKaropa. 31(7). Ilpumepbl peakiuii HOHHOTO OOMEHa, HIYIIHX C
oOpa3oBaHmeM ocajka, raza win Boabl. 32(8). ['maponus coneit. 33(9). MenHO-IIMHKOBBIN TalbBAaHUYECKUN
anemeHT. 34(10). 3aBHCHMOCTh CKOPOCTH pPEAaKIUU OT TPHUPOIBI BEIIECTB Ha MPUMEPE B3aMMOJCHCTBUS
PacTBOPOB Pa3IMYHBIX KHUCIOT OAMHAKOBOW KOHIIEHTPAIMU C OAMHAKOBBIMU KyCOUKaMH (TpaHylamMH) LIMHKA U
OJMHAKOBBIX KYCOUKOB pa3HbIX METAJUIOB (MarHus, LMHKA, »Xejie3a) C pPacTBOPOM COJISIHOM KHCIOTHI.
35(11).3aBMCHUMOCTD CKOPOCTH pPEaKUMU OT KOHLEHTPALMK pearupyrollux BEUIECTB M TEMIIepaTypbl Ha
npUMepe B3aMMOJEWUCTBUS PACTBOPOB CEPHOM KHCIOTHI C pacTBOpamMH THOCYJIb(ara HATpHs pPa3IuYHON
KOHLIEHTpalluM U Temmeparypbl. 36(12). 3aBUCMMOCTb CKOPOCTH pEakUuu OT Karajau3aTopa Ha IMpuUMeEpe
pa3iokKeHUs TMEepOKCHIa BOIOpPOJa C MOMOIIbIO HEOPraHWYECKHUX KaTallu3aTOpoB M MPUPOAHBIX OOBEKTOB,
coliep KallInX Karasasy.

JladopaTopubie onbIThl. 12(1). Bogoponusrit mokazarens. 13(2). [Ipu3naku npoTekaHuss XUMUYECKUX
peakuuii. 14(3). YcnoBus npoTekanus peakiuii HoHHOTo oOmeHa. 15(4). KauectBenusie peakiuu. 16(5).
OKHUCIUTETbHO-BOCCTAHOBUTEbHBIE peakiuu. 17(6). CkopocTh xuMuueckoi peakiuu. 18(7). Xumudeckoe
paBHOBECHE.

Konrtpoabnas padora Ne 3(1). «BemiectBo. XuMHUECKHUE PEAKIIHI.

3. Heoprannueckasi Xumust

Knaccudukanus Heoprannueckux BemecTs. [IpocTeie BemecTBa — HemeTawibl. Du3ndeckne cBOMCTBa
HEMETAJJIOB. AJIOTponusi. XUMHUYECKHE CBOMCTBA HEMETAUIOB Ha MpUMEpE TrajoreHoB. OKHUCIUTETbHO-
BOCCTaHOBHTEJIbHBIE CBOMCTBA BOJIOPO/A, KUCIOPOAA, TaJlOTEHOB, Cepbl, a30Ta, ¢pocdopa, yriepoaa, KpeMHHUS.
B3auMopeiicTBue ¢ MeTamiiaMu, BOAOPOJOM U IPYTUMU HeMeTa/laMu. HemeTasibl Kak TUITUYHbIE OKUCTUTEIH.
CpoiicTBa HemeTalIoB Kak BoccraHoBuTened. [IpocTeie BemecTtBa — metawibl. llonokeHue MetamioB B
[Mepuomnueckoii cucrteme. Dusmueckue cBoicTBa MeTtawmoB. OOmme cBoiicTBa MetamwioB. CIuUiaBsbl.
XYAMHUYECKHE CBOMCTBA MeETAIOB. (OKHUCIHUTENBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA METAVIOB DJIABHBIX H
noOOYHBIX MOATpyMI (Medb, kKene30). B3aumoseiicTBie MeTalIOB ¢ HEMETalUIaMH, BOJAOW, KHUCIOTaMU U
pacTBOpaMH CoJei. DIIEKTPOXMMHYECKUN s HanpspkeHud mertamuioB H. A. bekeroBa (psin cTaHTapTHBIX
ANIEKTPOAHBIX TMOTeHIManoB). OKpacka TIUIAMEHH COEIMHEHHSIMU MeTaioB. Koppo3us wmeTamioB Kak
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIN Iponiecc. Buabl koppo3uu. CriocoOb! 3a1IUThl METAIIOB OT KOPPO3UH.
Mertamnsl B mpupoze. [lonyuenue meramios. Meramnyprus. UepHas u uBetHas merawuryprus. [IpouzBoactso
YyryHa, aJllOMUHUS.

Jemouncrpanuun. 37(13). BzaumoneiictBue 6poMHO# Boabl ¢ nonuaoM kanus. 38(14). Bzaumoneiicteue
anmroMuHuA ¢ nonoM. 39(15). BzanmopeiicTBre Meu ¢ KOHIIEHTPUPOBAHHOM a30THOM kucimotoi. 40(16).
AJroMOoTEpMHSL.

JladopaTopHbie onbIThI. 19(8). O3HaKoMIIeHHE cO cBoMicTBaMu HemeTauioB. 20(9). BeiTecHeHUE TaIOT€HOB 13
pactBopoB ux comneit. 21(10). O3nakomieHre co CBOMCTBaMH METAJLIOB U cIu1aBoB. 22(11). Okpacka miaMmenu
COJISIMH METAJIJIOB.



4. XuMus ¥ )KU3Hb

Hayunble nmpHHIUIIBI OpraHU3aly XUMUYECKOTO MPOM3BOACTBA. [Ipon3BOACTBO CEpHOUM KUCIOTHI. XUMUS U
sHepreTHka. [Ipupoanbie uCTOUHUKY yrieBonopoaoB. Heds, ee coctaB u nepepaborka. [leperonka u KpeKHHr
Hedtu. Heprenponykrel. [Tonstue o muponuze u pudopmunre. OkraHoBoe uncio 6eH3nHa. OxpaHa
OKpYy>Karolle cpesibl npu HedTenepepadboTKe U TPaHCTIOPTUPOBKE HedrenpoaykToB. [IpupoaHbIil 1 TOMYy THBIN
He(TAHOM ra3pl, UX COCTaB U UCMOIb30BaHKUE. TOMINBO, ero BUAbL. TBep/ble BUIbI TOIJIUBA: IPEBECHHA,
JpeBECHBIN, OypbIi 1 KAMEHHBIH yToJb, TOPQ. AJTBTEPHATUBHBIC HCTOUHUKHU SHEPTUH. XUMHUS U 3710POBbBE.
Xumust nuiny. PanimodanbHoe MUTaHUE.

Tuwesvle 0obasku.

JlexapcTBennbie cpenctBa. [lonstme o ¢apmaneBTuueckod Xxumuu u - (papmakomorun. JlekapcTa:
NPOTUBOBOCTIAJIUTENbHbIE (Cyab(haHUIaMUIHbIE Tpenaparbl, aHTUOMOTHKH), aHAJbIeTHKH HEHApKOTHYECKHE
(aciupuH, aHaIbIHH, NapaleTaMoil) W HAapKOTHYECKHE, BSOKYLIHME CpPEICTBA, CTEpOHIHbIE. [OpMOHBI.
@depMeHTH, BUTaMHMHBI, MUHepaibHble BOAbL. [IpoOnembl, CBA3aHHBIE C MPUMEHEHHMEM JIEKaPCTBEHHBIX
npenaparoB. Bpennbie npuBbIYKY U (DaKTOpBI, pa3pylIaroliue 370poBbe (KypeHue, yrnoTpebaeHHe ajaKorois,
HapkoMaHus). Kocmerndeckue u nmapgromepHsie cpenctBa. boitoBast xumus. Moromue U YUCTSIINE CPENICTBA.
Mpsuto. Crupanbabie nopomku. OréenuBarenu. CpeacTBa JTHUHON THUTHEHBI. Cpedcmea 60pboObl ¢ ObIMOBbIMU
HacekoMbIMU: peneiieHmel, uncekmuyuowl. [IpaBuna 6e3omacHol paboThI ¢ €IKUMHU, TOPIOYUMH U TOKCUYHBIMU
BEIIECTBaMH, CPEICTBAMU OBITOBOI XUMUHU.

Xumust B crpoutenscrse. [umnc. M3Bects. Llement. beton. [Tog0op onTUManbHBIX CTPOUTEIBHBIX MaTepHajoB B

MIPaKTUYECKOM IEATEIbHOCTH YeIOBEeKa. XUMUS B CEIIbCKOM X03511icTBE. MUHEpaIbHbIE U OPraHUYECKUE
ynoopenus. Cpenctpa 3amuThl pacrenuii. Heoprannueckue marepuansl. CTeko u kepamuka. [[urMeHTs! u
Kpacku. XUMUS U SKOJIOTHsI. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpelbl U ero nociuenctsusa. Oxpana
ruapocgepsl, MoUBbl, arMochepsl, GIopsl U (PayHbl OT XUMUYECKOTO 3arpsi3HEHHS. «3esIeHas XUMUsl.
MeTtoasl HayuHOTO TI03HaHUsA. VicTounnku xumudeckor nHpopmarmu. [lonck nabopManmm mo Ha3BaHUSM,
UIeHTHPHUKATOpaM, CTPYKTypHBIM opmynam. Habnronenue, onucanue, usMmepenue, runoresa. [lonck
3aKOHOMEpHOCTeH. HayuHblii 3KkciepuMeHT. MoaenrpoBaHue XUMUYECKUX MTPOIECCOB U SIBICHUI,
XUMUYECKHUM aHAJIU3 U CUHTE3 KaK METO/bl HAyYHOTO TTO3HAHUSI.
JMemonctpanun. 41(17). Moaenb «KUTISIIETO CIOS.
JlaGopatopHbie onbIThI. 23(12). O3HakomieHue ¢ HeTh0 U HedTenpoaykramu. 24(13). 3HaKOMCTBO C
MUHEPATBHBIMH YIOOPEHUSAMHU U U3yUYE€HUE UX CBOMCTB.
Kontponbnas padora Ne 4(2). «Heopranndeckas xumus. HayuHble OCHOBbI XUMHUYECKOTO IIPOU3BOJICTBAY.

TemaTn4eckoe MJIAHUPOBaHUe y4eOHOT0 MaTepHaJia

10 kaacce
Ne HaumeHnoBanue Bcero Ucnonp3oBanue obopymoBanus | BocruraTenbHBIA MOTEHITHAT
/11 pasacjioB U TEM qaCoOB «Touka pocTa» YPOKa
Beenenue 1 — YCTaHOBIIEHHE [I0BEPUTENLHbIX
1. TCOpI/ISI CTPOEHUS U 4 OTHOIICHUH MEXIy YUUTEIEM U
KiaccuuKaLms 00y4aroIUMICS, CII0COOCTBYIOIINX
MMO3UTUBHOMY BOCIPHSITHIO
OprafHMCeCKIX oOyJaromumrcs TpeOOBaHUH U
BCIIECTB HpockO yIUTENS, IPUBICIEHHIO HX
2. VrneBompopos 26 Lugposast naboparopust BHMMAaHHs K 00CYXaeMOii Ha ypoKe
udpopoii naTuuK TeMIepaTypbl HHPOPMAITUH, AKTHBH3AINN FX
IUIATHHOBBIN; JaTYHAK TEMIIEPATYPBI MO3HABATCILHOM AEITEILHOCTH;
TEPMOTIAPHBIii — OOy KICHUE 00YYArOIIUXCS
coOIroaTh Ha YPOKe OOIIETIPHHSTEIC
3. KHCHOpOJICO}ICp)KaHII/Ie 28 BECHI DJIEKTPOHHBIE; CBEYa; KOJI0a HOPMBI TOBEACHUS, IIpaBUJIa
" a30TCOEPIKALITIE IUTOCKOMOHHAs 250 MII; T0XKKa IS 0O0IIeHHs CO CTapIINMH
CKUTAHUS BEILIECTB (memarormyecKuMu pabOTHUKAMH) H
OpraHuICCKUC CBEpCTHUKAaMH (00yUaroIMMuUCs),
COCAMHCHUA TIPUHITUITE] YIeOHOH TUCIUIUTHHEL U
4. BricokomonexynsipHbIe 8 Hudposas maboparopus CaMoOpraHH3alUY;
BeIlleCTBA Hudporoit pH. mTatus ¢ 3aKUMOM; — TIpUBJICYeHUE BHUMAHHS
IATh XHMUYECKHX CTAKaHOB (25 MII); | 06y4arommxcst K IEHHOCTHOMY
MPOMBIBAJTKA aCIICKTy M3yYacMbIX Ha ypOKax
SIBIICHUN, OpTaHU3aNus UX PabOTHI C
MTOIy4aeMOi Ha YPOKe COIHaIbHO
3HaYMMOH MH(popMarmei —




WHHULUHPOBAHUE €€ 00CYKICHUS,
BBICKa3bIBaHHS 00yYarOLIUMHUCS
CBOEr0 MHEHWUSI 0 €€ TIOBOJLY,
BBIPaOOTKH CBOETO K Hell OTHOILICHUS;
— IPUMEHEHHE Ha yPOKe
WHTEPaKTUBHBIX (hOPM pabOTEI ¢
00y4JaromMMHCS: HHTEIIEKTYalbHBIX
UTP, CTUMYJTUPYIOIINX
MO03HABATEILHYIO MOTHBAIHIO
00yJaromuxcsi; TPyIOBOi paboTHI
nim paboThl B Iapax, KOTOPbIEC y4ar
00yJaroImuxcsi KOMaHAHOH padoTe u
B3aHMOJICIHCTBHIO C IPyTHMH
00yYarOIIMHUCS;

Bcero
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11 kiaace

n/a

HaunmenoBanue
pa3iesioB U TEM

Bcero
YJacoB

Hcnonp3oBanue 000py1oBaHUs
«Touka pocra»

BocnourarensHblii MOTEHIIAAT
ypoKa

BemtectBo

Hudposas naboparopust
Hudporoii pH. mTatus ¢ 3aKUMOM;
TISITh XUMUYECKHUX CTaKaHOB (25 min);

HPOMBIBAJIKA

XHUMHYECKHE peaknuuu

Bechbl aneKTpOHHEIC; CBeua; Koyiba
IJI0CKOIOHHAs 250 MIT; JIOKKA JIIS
CKHTaHHUs BEIICCTB

Heoprannueckas
XUMUS

26

udposas madboparopust
udposoii naTumk Temieparypsl
IUIATMHOBBIM; IaTYMK TEMIIEPaTyphl
TEpPMOTapHBIH

XUMHA U )KA3HD

28

Becrl anexTpoHHEIE; cBeda; Koba
ILUTOCKOMOHHAs 250 MII; T0XKKa IS
C)KUT'aHMS BEIIECTB

— YCTaHOBJICHHE JIOBEPUTEIBHBIX
OTHOIICHUH MEX]y YUUTENIEM U
00y4aroIMMHUCS, CIIOCOOCTBYIOINX
MO3UTHBHOMY BOCIIPHUSITHIO
oOy4aromumucs TpedoBaHui 1
pOCkO YUUTEINsl, NPUBICICHUIO UX
BHUMAaHU K 00CY)KIaeMoi Ha ypoke
UHGOPMALUH, aKTUBU3ALHU HX
NO3HABATENbHOU JEATEIbHOCTH;

— OOy KICHUE 00YYArOIIUXCS
coOJIIONIaTh Ha yPOKE OOIIEHPUHATHIE
HOPMBI TIOBEJICHU S, TPaBUIIa
0OIIeHH s CO CTapIINMHU
(memarormgecKUMu pabOTHUKAMH) H
CBepCTHUKaMH (00ydJaroIIMUCs),
MIPUHIONIBI Y9eOHON TUCIUIUIMHBI 1
CaMOOpraHU3aLUH;

— MpUBJICYECHHE BHUMAHUS
o0y4aroimmxcs K IeHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha YPOKax
SIBJICHUI, OpraHu3anus ux padoThl ¢
MOJTy4aeMOi Ha YPOKe COLIMAIIBHO
3HaYNMON MHpOpMaImen —
WHHUILMMPOBAHUE €€ 00CYKICHUS,
BBICKa3bIBaHUS 00yYaIOIUMUCS
CBOEr0 MHEHWUSI 10 €€ TIOBO/LY,
BBIPaOOTKH CBOETO K HEWl OTHOLICHUS;
— MIPUMEHEHHE Ha YPOKe
HMHTEPaKTUBHBIX (hOPM pabOThI C
00yJarOMMMHUCS: HHTEIUICKTYaIbHBIX
UTP, CTHMYJIHPYIOLINX
TI03HABATEIILHYIO MOTHBAIHIO
00yJaromuxcs; TPYIOBOM paboTHI
nim paboThl B Iapax, KOTOphIE y4ar
oOy4aromuxcst KOMaHaHOU padore u
B3aUMOZEHCTBUIO C IPYTHMHU
00yYarOIIUMHUCS;

Bcero
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