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IosicHuTeIbHAN 3amKCKa

IlenTpsl 00pa3oBaHUs €CTECTBEHHO — Hay4yHOM HampaBieHHOcTH «Touka pocra» co3aaHbl ¢
LEJIBI0 PA3BUTHUS Y O0YYArOIIUXCS €CTECTBEHHO - HAyYHOH, MaTeMaTHYECKOW, WH(OPMAIIMOHHON
IpaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOIO M KPEATMBHOI'O MBIIUICHHS, COBEPILIEHCTBOBAHUS
HaBBIKOB E€CTECTBEHHO - HAyYHOW HANpaBIEHHOCTH, a TaKKe I MPAKTHYECKOH OTpabOTKH
yueOHOro Marepuaia o yuyeOHsIM npeameram «Dusukay, «Xumus», «buosorus».

Pabouas nporpamma yuebnoro mpeamera XMMMU S cocraBiena ¢ yuerom

UCIOJIb30BAaHUS 000PYAOBaHUS LIEHTPA €CTECTBEHHO-HAay4YHO! HanpaBieHHocTH «Touka pocta»

Ieas u 3apaun

e Peanu3amysi OCHOBHBIX 0OIIE0Opa30BaTENbHBIX MpOrpaMM IO y4eOHBIM IpeaMeTaM

€CTECTBEHHO-HAYYHON HAIpPaBJIECHHOCTH, B TOM YHUCJIE B paMKaX BHEYPOUHOH JAEATEIbHOCTH
oOy4Jaronmxcs.

e PazpaboTka W peanu3anus pPa3sHOYPOBHEBBIX JIOMOJHHUTEIBHBIX 00IME00pa30BaTeIbHBIX

IIPOrpaMM €CTECTBEHHO-HAayYHOM HAIpPaBICHHOCTH, @ TAKXKE MHBIX IIPOIPaMM, B TOM YHCJIE B
KaHUKYJSIPHBIA IIEPUOL.

e BopieueHue yyaluxcs U nelarorndyeckux pabOTHUKOB B IPOEKTHYIO IS TEIbHOCTb.
e Opranuzanusi BHEY4YeOHOH JEATEIBHOCTH B KaHUKYSIPHBIA TepuoJ, pa3paboTka u

peanu3anus COOTBETCTBYIOIIMX OOpa30BaTeNbHBIX IPOrpaMM, B TOM YHCIE JAJS Jlarepe,
OpPraHU30BaHHbBIX 00PA30BATEIILHBIMU YUPEKIACHUSIMU B KAHUKYJISPHBINA IEPUOJ.

e JloBeimenne Mpo(hecCHOHAIBHOTO MAaCTepCTBA TMENarorn4eckux paOOTHUKOB IICHTPA,
peaTu3yoLUX OCHOBHBIE U JONOJHUTEIbHbIE 00111e00pa30BaTeIbHbIE IPOIPaAMMBI.

e Co3manme meHtpa «Touka pocta» mpeamonaraer  pa3BUTHE  00pa30BaTENbHON
UHOPACTPYKTYpBl  00mIe00pa3oBaTeIbHON OpraHW3alMd, B TOM YHCJIE OCHAIECHHUE
o011e00pa3oBaTeIbHON OpraHU3aIIH:

e 000pyZAOBaHMEM, CpEACTBAMH OOYYEHUS M BOCHHMTAaHUS JUIsI W3y4yeHHUs (B TOM YHCIE
HKCHEPUMEHTAIBHOI0) MPEIMETOB, KYpPCOB, JAUCLUUIUIMH (MOAYJei) ecTecTBEeHHO-HAay4yHOH
HANpPaBICHHOCTH TIPU pEAIM3allid OCHOBHBIX 0O0IIE00pa3oBaTENbHBIX TMPOTPaMM |
JOTIOTHUTEIBHBIX 00IIe00pa3oBaTebHBIX MPOTpaMM, B TOM YHCIE ISl pacIIUpeHUs
cojiepKaHusl y4eOHBIX MpeaMeToB «DPu3ukay, «XuMusny, «buomorusy;

e 000OpyZOBaHMEM, CcpelcTBaMH OOy4YeHHMs M BOCIHTaHHUS JJI pealu3alud [porpamm

JONOJHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM HAIPaBICHHOCTEH;

® KOMITBIOTEPHBIM U MHBIM 000pYyI0OBaHHUEM.

[TpoduibHBI KOMIUIEKT O0OpYAOBaHHUS MOXET ObITh BBIOpaH i 001Ie00pa3oBaTeIbHbBIX
OpraHM3aINH, UMEIONINX Ha MOMEHT co3aHus neHTpa «Touka pocta» HaboOp cpencTB 0OyueHHS U
BOCIIUTaHMsI, TOKPBIBAIOIINNA CBOUMH (DYHKIIMOHAJIbHBIMU BO3MOKHOCTSIMH 0a30Bble OTPEOHOCTH
MIpHU U3y4eHUH y4eOHBIX npeameToB «Dusukay, « Xumusa» u «buomaorusy.

MuHMMaNbHO HEO0OXOAMMBIE (YHKIMOHAJIBHBIC U TEXHUYECKHE TPeOOBAaHUS W MUHUMAILHOE
KOJIMYECTBO 000OPYIOBaHMS, TIEPEUEHb PACXOTHBIX MaTEPHAIIOB, CPEACTB OOYUCHHS U BOCIIHTAHUS
U1l OCHAIeHUs IeHTpoB «Touka poctay onpenenstorcs PernoHaabHbIM KOOPMHATOPOM C YUETOM
[TpumepHOTO TIEpedHsT 000PYIOBaHUS, PACXOTHBIX MAaTEPHAIIOB, CPEACTB OOYUICHUS M BOCTIMTAHHSI
Ui co37aHus U oOecriedeHus: (PyHKIIMOHUPOBAHMS IIEHTPOB 0Opa30BaHUsl €CTECTBEHHO-HAYYHOU
HampasieHHOCTH «Touka pocra» B 00II€00pa30BaTENbHBIX OPraHU3AIMAX, PACHOIOKEHHBIX B
CEeNIbCKOM MECTHOCTH U MaJIbIX FOpOax.

DKCIIEpUMEHT SBIISIETCS UCTOYHUKOM 3HAHUN M KPUTEPUEM WX UCTHHHOCTHU B Hayke. KoHmenwst
COBPEMEHHOTr0 00pa30BaHus MOAPA3yMEBAET, YTO B YUE€OHOM SKCIIEPUMEHTE BEIYIIYIO POJb



JIOJDKEH 3aHSITh CaMOCTOSITENbHBIN UCCIEA0BATEIbCKUN YUEHUUECKUN dKcIIepuMeHT. COBpEMEHHbIE
HKCIEPUMEHTAIbHbIE UCCIIEA0BAHUS 110 (PU3HUKE YKE TPYIHO MPEACTABUTH 0€3 NCIOIb30BaHMS HE
TOJIBKO aHAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTENBHBIX TPHOOPOB. B DeneparbHoM
rocyJapCcTBEHHOM oOpa3oBareibHOM cranaapre (nanee — ®I'OC) nponucano, 4To OAHUM U3
YHHUBEPCAJIbHBIX YUeOHbIX AeiicTBuil (nanee — Y'Y /1), npuoOpeTraeMbIX ydaluMuUcs, J0DKHO CTaTh
YMEHHUE «IIPOBEICHUS OIBITOB, IPOCTBIX IKCIIEPUMEHTAIBHBIX UCCIEIOBAHUMN, IPSAMBIX U
KOCBEHHBIX U3MEPEHUH ¢ MCIOJIb30BAaHIEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX IPHOOPOBY.

VY4eOHbIl SKCIIEPUMEHT O XMMHH, MPOBOAMMBIA HAa TpPaAULMOHHOM oOopynoBaHuu (Oe3
npuMeHeHus nU(POBBIX JabopaTopHii), HE MOXET B MOJHOW Mepe O00eCHednTh PELICHHE BCEX
o0Opa3oBaTeNnbHBIX 3aJad B COBpeMeHHOW 1ukosne. CroxuBliascs CcUTyalMss o0OycIOBIEHA
CYILIECTBOBAHHUEM psifia IpoodIIeM:

* TPAJULUOHHOE IIKOJIbHOE O0OpYIOBaHME HM3-32 OTPAHMUYCHHS TEXHUYECKUX BO3MOXKHOCTEH

HE T03BOJIIET IIPOBOJNUTH MHOTHE KOJIMYECTBEHHBIE UCCIICIOBAHUS;

® JUIMTEIbHOCTh MPOBEACHUSA (PU3UYECKUX HCCIEJ0BaHMM HE Bcerja corjacyercs ¢
JUTUTENTLHOCTBIO YUeOHBIX 3aHATHH;

® BO3MOXXHOCTb  IIPOBEJEHHUS MHOTMX  (PU3MYECKMX  HCCIIEOBAaHUI  OrpaHMYUBaeTCs
TpeOOBAHUSAMHU TEXHUKH O€30MaCHOCTH U JP.

[udposas mabopaTopusi KapAUHAIBHBIM 00pa3oM HW3MEHSET METOIUKY W COJCpKaHHE
HKCHEPUMEHTAIbHON JEATETbHOCTH W IIOMOTaeT pPEeLIUTh BbIIICHEPEYUCICHHbBIE MPOOIEMBI.
upokuit crekTp TU(GPOBBIX TATYUKOB ITO3BOJISICT YUYAIIMMCS 3HAKOMHUTBHCS C TapaMeTpamu
(U3MYECKOTr0 HKCIEPUMEHTA HE TOJbKO Ha KAYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. C
MOMOIIBI0 IU(POBOK 1a0OPaTOPUN MOXKHO TPOBOJUTH [UIMTEIBHBIA AKCIEPUMEHT HaXKe B
OTCYTCTBUM 3KCIepUMeHTaTopa. [Ipum 3TOM u3MepseMmble JaHHBbIE U pe3yibTaThl MX 0OpabOTKH
0TOOpaXKaroTCst HEMOCPEICTBEHHO Ha KpaHEe KOMIIBIOTEPa.

B npomecce ¢gopmMupoBaHUS 3KCIEPUMEHTAIBHBIX YMEHUH MO (QU3UKE YydalMics y4duTCs
MPEJCTABIATh HH(OPMAIHIO 00 UCCIICTOBAHUH B YETHIPEX BUAAX:

* B BepOaJbHOM: ONKCHIBATh JKCIIEPHMEHT, CO31aBaTh CIOBECHYIO MOJIENb SKCIIEPUMEHTA,

(I)I/IKCI/IpOBaTB BHUMAaHHC Ha U3MCPACMBIX (I)I/I3I/I‘-ICCKI/IX BCJIIMYNHAX, TCPMUHOJIOTHH,
* B Ta0JIUYHOM: 3aIOJHSITh Ta6J'II/H_II>I AAHHBIX, JICKAIIHUX B OCHOBC ITOCTPOCHU Fpa(bI/IKOB (HpI/I
9TOM Y y4HalllUXCsA BOSHUKACT MEPBUYHOC IPCACTABIICHUEC O Maciradax BeJ'II/I‘lI/IH);

e B rpaduueckoM: CTpOUTh TpadWKH MO TAOIWYHBIM JaHHBIM, YTO TMO3BOJIAET IMEPEUTH K
BBIIBIDKEHUIO THIIOTE3 O XapaKkTepe 3aBUCUMOCTU MEXIy (U3MUYECKUMHU BeIWYMHAMH (TIpU
9TOM YYHTEIh TIOKA3bIBACT TPEUMYIIESCTBO B BH3YAIHM3aIllMH 3aBUCUMOCTEH MEXKIY
BEJTMYMHAMU, HATJISTHOCTh 1 MHOTOMEPHOCTH );

* B aHATUTHYECKOM (B BHUJC MATEMATHYSCKUX YPAaBHEHWH): TMPHBOJIUTh MaTEMaTHYECKOE
OMMCaHWE B3aUMOCBSI3U (DM3MUECKUX BEIMYMH, MaTeMaTHUYecKoe 00O0OIIEHHE MOTy4eHHBIX
pE3yNbTaTOB.

[Tepexon kK KakIOMy JTaly MPEJCTaBICHUS WHOOPMAIMK 3aHWUMAET JOCTATOYHO OOJIBIION
MPOMEXYTOK BpeMeHH. be3yciaoBHO, B 7—9 kiaccax 3TOT MPOIECC HEOOXOAUM, HO B CTapIIUX
KJIaccax dTO BpeMs MOKHO ObUTO ObI OTBECTH Ha peleHue 0osiee BaXHBIX 3a7ad. B aToM rmiaHe
1rdpoBbie Ta00PATOPUN MTO3BOJISIOT CYIIECTBEHHO YKOHOMUTH BPEeMs, KOTOPOE MOKHO MOTPATUTh
Ha (OPMUPOBAHHE HCCIICOBATCILCKUX YMEHUN yYaIIUXCs, BBIPAKAIOIIUXCS B CICTYIOMINX
JIEUCTBUSX

* ompeeneHue npoodIemsl;

® [I0CTaHOBKA MCCIIEI0BATEILCKOM 3a/1a4H;

* TUTAHWPOBAHHE PEICHUS 3aa4H;

® [OCTPOEHUE MOJIETIEH;



® BBIIBUKCHUEC I'NIIOTE3,
® JKCICpHUMCHTAJIbHAA IIPOBEpPKa 'MIIOTE3; * aHAJINU3 TaHHBIX OKCIICPUMEHTOB UJIN Ha6HIO,HeHPII>'I;

* (GopMynHpOBaHUE BBHIBOJIOB.

[locnemnue rTompl y  ydammxcsi — HaOdromaeTcs  HM3Kas  MOTHBAIMS — HM3Y4YCHUs
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH U, KaK CIEACTBHE, MajJeHue kauecTBa oOpazoBanus. L{udposoe
yuebHOe 00OpyJOBaHME TMO3BOJSET YYAIIMMCS O3HAKOMHUTBCS C COBPEMEHHBIMH METOJaMH
UCCIIEIOBaHMs, IPUMEHSIEMbIMI B HayKe, a YUUTENI0 — MPUMEHATh Ha MPAKTHUKE COBPEMEHHBIE
[earornyeckue TEXHOJIOTUH.

HopMmaTuBHas 06a3a.

ITporpamma pa3paboTaHa B COOTBETCTBHH CO CIEIYIOLIMMH JOKYMEHTAMU:

- @enepanbHblii 3akoH OT 29.12.2012 Ne 273-®@3 (pen. ot 30.12.2021) «O6 oOpazoBanuu B
Poccutickoit deneparun» (¢ u3M. u 101., BCTYIL. B cuiy ¢ 01.01.2022);

- Ilpukaz Munnpocsemenus Poccun ot 31.05.2021 No 287 «OO6 yTBepkaeHUU QeaepaIbHOTO
rOCyJapCTBEHHOT0 00pa30BaTeIbHOIO CTAaHAAPTa OCHOBHOI'O 00ILero o0pa3oBaHUs»;

- Ilpuka3 MunucrepcrBa npoceuieHuss PO ot 22 mapra 2021 r. Ne 115 «O06 yrBepkaeHUU
Ilopsiaka opraHuzanuu M OCYLIECTBICHHMS OO0pa30BaTEIbHOM JESATENbHOCTH 110 OCHOBHBIM
001meo0pa3oBaTeNIbHBIM TpOrpaMMaM - 00pa30BaTENbHBIM IPOTpaMMaM HadabHOTO OOIIEro,
OCHOBHOT'0 OOILET0 U CPEAHEro 00IIero 00pa3oBaHUM;

- Ilpuka3z MwunucrepctBa npocseuieanss PO ot 9 nosiOpst 2018 1. No 196 «O06 yrBepkIeHHH
ITopsiaka opraHu3anuy U OCYLIECTBICHHUS 00Pa30BaTENbHOU JIEATEIBHOCTH 110 JOMOJHUTEIbHBIM
00111e00pa30BaTEILHBIM IPOTPAMMAaM;

- CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTHYECKUE TPEOOBAHUS K OPraHU3alMsAM BOCIIUTAHUSA U
o0y4eHHs, OTABIXa M O370pOBJICHHs JeTeil u Mmojoaexu» - [locranosnenue [nmaBHOTO
rocyapCTBEHHOr0 caHuTapHoro Bpaya ot 28.09.2020 Ne28§;

- CII 1.2.3685-21 «I'urueHndyeckue HOpPMATUBBI U TpeOOBaHMS K 0OecreyeHH0 0e30MacHOCTU U
(umm) Oe3BpenHOCTH Ui 4eloBeka (akTOpoB cpenbl obutanus» - IloctaHoBnenue I'nmaBHOrO
rocyJAapCTBEHHOTO CaHUTapHOro Bpaya oT 28.01.2021 Ne2.

- Metoauueckue peKOMEHJAlMK MO CO3/1aHUI0 M (PYHKIMOHMPOBAHUIO IIEHTPOB «Touka pocTa»
(ITncbmo Munucrepctsa npocsemnienus Poccuiickoit @eneparuu ot 01.11.2021 Ne TB-1914/02)

- IIpuka3z Munnpocsemenust Poccun ot 9 Hoa6psa 2018 roma Ne 196 «O6 yrBepxnenun [lopsaka
OpraHM3aliM M  OCYIIECTBIEHHS 00pa3oBaTeNbHOM JAEATEIbHOCTH IO  JONOJHUTEIbHBIM
00111e00pa30BaTeNIbHBIM IPOrpaMMam»

- Ilucemo Munobpuayku Poccun ot 18.11.15 No009-3242. Metoauueckue peKOMEHAAMU I10
MPOEKTUPOBAHUIO JOMOJHUTENBHBIX O0IIEPAa3BUBAIOIIUX TPOrPaAMM.

- IIlpumepHO# mporpamMmsl 1o XUMHH 171 8-9 KilaccoB 001I€00pa30BaTEIbHBIX YUPEXKIEHUHN, aBTOP
H.H. TI'apa (Xumus. PaGouune nporpammsl. [Ipenvernas nunus ydeOnukoB I'.E.Pynsutuca, ®@.I.
Oenpamana 8-9 kmaccel: yued. mocobuwe misa obmeoOpasosar. opranuzanmit/ H.H Tapa. - 3-e
u3 . nepepad.-M.: Ilpocsemenue, 2019. -48c.), pekomeHa0BaHHOH MUHHCTEPCTBOM 00pa3zoBaHUs
n Hayku PO

MarepuanbHo-TexHH4YecKkasi 6a3a neHTpa «Touka pocTa», HCIOJIb3yeMOro
AJS peaau3anuuodpa3oBaTebHbIX NPOrPaAaMM B paMKax NMpenojiaBaHus XUMHHU

Lugposas  (komnwvromepuas)  nabopamopus  (L{JI), nporpaMMHO-annapaTHbIl  KOMIUIEKC,
JaTYNKOBas CUCTEMAa — KOMILIEKT yueOHOro 000py10BaHMs, BKIIOYAOIIMA U3MEPUTEIbHBIN OJIOK,
uHTEepdeiic KOTOPOro Mo3BoJisieT 00ecneunBaTh CBA3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U Habop
JATYNKOB, PETUCTPUPYIOLINX 3HAUYEHUS PA3IUYHBIX (PU3NYECKUX BETUUHH.

Jamuux memnepamypol nAAMUHOGLIY — TPOCTOM W HANEKHBIM AATYMK, NPEIHA3HAYECH IS
M3MEPEHMS TEMIIEPATyphl B BOJHBIX PACTBOPAX M B ra3oBbIX cpefax. VMiMeer pa3nuuHbIi 1nana3oH

n3mepenuit ot —40 o +180 »C. TexHUUeCKHE XapaKTEPUCTUKH JAaTYUKA YKa3aHbl B MHCTPYKLUH 110



SKCIUTyaTalu. Jamuuk memnepamypsl mepmonapHuiii IpeAHa3HadeH Uil U3MEPEHUS TeMIIepaTyp
10 900 °C. HMcmonb3yeTcsi MpH BBINOJHEHHHM pPabOT, CBA3aHHBIX C H3MEPEHUEM TEMIIeparyp
TUTAMEHH, TUTABJICHUS U Pa3JI0KEHUS BEILIECTB.

Lamuuk onmuyeckoii niomuocmu (Konopumemp) — NpEeIHA3HAYEH JUISI U3MEPEHHUS ONTHUYECKOM
IUIOTHOCTH OKpallleHHBIX pacTBOpOB. Mcnonb3yercss mpu usydeHun teM «PactBopbl», «CKOpPOCTh
XUMUYECKHUX PEaKIfii», ONpeAeTICHUN KOHIIEHTPAI[H OKPAILICHHBIX HOHOB.

Hamuux pH npenHa3sHaueH A U3MEPEHMs BOJOpOoJHOro mnokasarens (pH) BogHBIX pacTBOpOB B
Pa3IMYHBIX UCCIIEAOBAHUIX OOBEKTOB OKPYKAIOIIEH CPE/IbI.

Hamuuk snexkmponpogoonocmu NpeJHa3sHaueH Uil M3MEpPEHMsl YICIBbHOW 3IIEKTPOINPOBOJHOCTH
KHUJIKOCTEH, B TOM 4YHCJ€ U BOJHBIX PAacTBOPOB BemlecTB. [IpuMeHsieTcs MpH M3YYeHUH TEOPUHU
JIEKTPOIUTUYECKOMN TUCCOIMALINY, XapaKTEPUCTUK BOJHBIX PACTBOPOB

Hamyux X10pud-uoHo6 UCNIONMB3YETCsl Ui KOJIMYECTBEHHOTO ONpEICNCHHUsS COJACPKAHUS HOHOB
XJlopa B BOJHBIX pAacTBOpax, IIOYBE, MpOAyKTax nuTaHus. K paT4nky mNOJIKIHOYaeTcs
noHoceneKTUBHBIA 3nekTpon (MCD) (paboumii 3eKTpoja), MOTCHIMAT KOTOPOTO 3aBHUCHT OT
KOHIIGHTPALlMU ONpEAEIseMOro HMOHa, B JAHHOM Cllydyae OT KOHIEHTpauuu aHuoHoB CI.
[Morennmman WCD  ompenensioT OTHOCHUTEIBHO — JIEKTPOJA  CPaBHEHHs, Kak IPaBHIIO,
XJIOpcepeOpsIHOTO.

Hamyux  Humpam-uoHo6 IpeHa3HAYCH JJIsl KOJIWYECTBEHHOTO OIpENEeICHUS HUTPAaTOB B
pa3uYHbIX 00BEKTAX OKpYXKarolel cpeibl: BOjE, OBOIAX, (PpYyKTaxX, KOJIOACHBIX M3AETHUSIX U T.J.
Muxkpockon yugposoii ipeHa3HAYEH I U3y4eHUs! (OPMBI KPUCTAIIIOB M HAOIOICHHS 32 POCTOM
KpPHUCTAJJIOB.

Annapam 0Ons nposedenusi xumuveckux peakyuu (AIIXP) npenHa3zHadeH s TOIY4YEHUS U
J€MOHCTpALlMY CBOMCTB TOKCUYHBIX APOB U ra30B . THU BEILIECTBA MOJy4YaroTCsl B Koj0e-peakTope,
U npu HarpeBanuM (mnu 0Oe3 HarpeBaHMsl) ra3o00pa3Hble BELIECTBA MPOXOISAT uepe3
MOTJIOTUTENbHbIE EMKOCTH (HAcaJKM) ¢ pacTBOpPaMHU PEareHTOB, BCTYHAIOT C HUMM B PEAKLUIO.
M36BITOK Ta3a MOTJIOMACTCS KUIKUMHU U TBEPABIMH PEareHTaMu, a TAK)Ke aKTHBHPOBAHHBIM YTIIEM.
AmmapaT damie BCero HCIONB3YIOT Ui TOJYYeHUS W JeMOHCTpAaIlMd CBOMCTB  XJIOpa,
CEepOBOAOPOAA.

IIpubop ons demoncmpayuy 3a8UCUMOCMU CKOPOCMU XUMUYECKUX PeaKyull Om pa3iuyHblX hakmop
06 UCTIONB3YIOT MpPU M3Y4eHUU TeMbl «CKOpPOCTh XMMUYECKOH peakiuu» M TemaoBOro 3ddexra
XUMHAYEeCKHX peakmuid. [Tpubop maéT BO3MOKHOCTh HKCHEPUMEHTAIBHO MCCIIEIOBATh BIMSHUE HA
CKOPOCTh XMMHYECKHMX pEaKLUUH CIeAyomuX (aKTOpOB: MPUPOJAbI pPEarupyrolvx BeIIECTB,
KOHIICHTPALMU PEAarnpyloNMX BEIIeCTB, IUIONIATN TpPAaHHUIBI pa3nena (a3 B TeTepOreHHBIX
cucreMax (IIOBEPXHOCTU CONPHUKOCHOBEHHS MEXY pearupyrouMH BeLECTBaMH), TEMIEPaTypBhl,
KaTaJn3aropa, HHruOUTOpa.

Ilunemka-0ozamop — TPUCTIOCOOJIEHUE, UCIOJIb3yeMOe B JIaOOpaTOpuUu Uil OTMEpPUBAHUS
orpeneIEHHOr0 00b&Ma KUIKOCTH. [TUMeTKN BBITYCKAIOTCS IEPEMEHHOTO U IMOCTOSTHHOTO 00BEMA.
B kommiekTsl 000pynoBaHMs Ul MEAMLMHCKUX KJIACCOB BXOAAT yJOOHBIE MHUIETKU- J03aTOPHI
OJIHOKaHaJIbHbIE, TTO3BOJIAIOIINE HACTPOUTh HEOOXOAUMBIN 00BEM OTOMpPAaEeMON >KMJIKOCTH B TPEX
Pa3IUYHbBIX JUANa30HAX.

baus kombunuposannas npeaHa3HaveHa JUIsl HArpeBa CTEKISTHHBIX U (ap(opoBBIX COCYIOB, KOTAA
TpeOyeTcst co3AaTh BOKPYI HarpeBaeMoOro cocyja paBHOMEpPHOE TeMIIepaTypHOe Iole, u30exarb
WCTIOJB30BaHUSI OTKPHITOTO IUIAMEHH W  pacKaIEHHOW »dJiekTpudeckoil crupamn. Kopimyc
KOMOMHUpPOBaHHON OaHW cenaH U3 amoMUHMA. JKuakKocTHas 4acTh KOMOMHUPOBAHHOM OaHU
3aKpBIBACTCS KOJBIIAMU PA3TUYHOTO JTHAMETPA.

Ilpubop Ons nonyyenus: 2a306 UCHOIB3YETCS ISl TMOJNyYEHHS HEOOJIBIIMX KOJHMYECTB TIa30B:
BOJIOPOJIa, KMUCIIOpoAa (U3 MepOKCHIa BOJIOPOAa), YIIIEKHCIIOTO ra3a.

MecTo y4eOHOr0 nmpeaMera B y4eOHOM ILJIaHE.

B yuebGHOM miaHe, 3a cUeT 4acoB 00s3aTENIbHOW YacTH, HA OCBOCHHE YYEOHOTO mMpeaMera
«XUMHS» Ha YpOBHE OCHOBHOTO 00111er0 00pa3zoBaHus oTBoauTcsa 136 yacoB u3 pacueta: 68 4acos
— 8 xnacc, 68 gacoB — 9 xmacc.

Ilnanupyemble pe3yJbTaTbl OCBOEHMSI Y4YeOHOro mpeaMeTa



®opMHpOBaHHE YHUBEPCATbHBIX YU4COHBIX eI CTBHIA.
Cranpmapt ycraHaBIuMBaeT TpeOOBaHMA K pe3yiabTaTaM OCBOCHHS OOY4YalOIIMMHUCS OCHOBHOM
o0pa3oBaTenbHON IPOrpaMMbl OCHOBHOI'O O0ILEro 00pa3oBaHUs:

JIMYHOCTHBIM, BKIIFOYAIOIIUM TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS K CAaMOPa3BUTHIO U
JUYHOCTHOMY CaMOOIIPENENEeHUI0, C(MOPMUPOBAHHOCTh HX MOTHBAMM K OOYYEHHIO H
LIEJICHAIIPABIICHHOM I103HABATEJIbHOM  JIESATENIBHOCTH, CHCTEMbl 3HAYMMbIX COLMAJIBHBIX U
MEXJIMYHOCTHBIX OTHOIICHUH, LIEHHOCTHO - CMBICIOBBIX YCTAHOBOK, OTPaXKarOIIMX JIMYHOCTHBIE U
IpaX/aHCKHE MO3ULMHU B I€ATEIbHOCTH, COLIMATIbHbIE KOMIIETEHIIMH, IPABOCO3HAHKE, CIIOCOOHOCTh
CTaBUTh II€IM U CTPOUTh JKU3HEHHBIE IIJaHbl, CHOCOOHOCTh K OCO3HAHUIO POCCUHCKOM
UJEHTUYHOCTHU B NOJUKYJIBTYPHOM COLIUYME;

MeTanpeAMeTHBIM, BKJIIOYAIOIIMM OCBOEHHbIE OOYYarOIMMUCS MEKIPEIMETHBIE
NOHATUS W yHUBEpCaJbHble y4yeOHble JeHCTBUA  (PEryJsTHBHbIE, I103HaBaTEJIbHbIE,
KOMMYHHUKATHBHBIE), CIIOCOOHOCTb UX UCHOJIb30BAHUS B
yueOHOH, NO3HABATEJbHOM M COLMAIBHOM IpaKTHKE, CAMOCTOSTEIbHOCTh IUIAHUPOBAHUA U
OCYILECTBIICHHS Y4eOHOU JeSITEIBHOCTH U OPTraHW3aluu y4eOHOTO COTPYTHHYECTBA C MEAAroraMu
U CBEpCTHUKAMU, IOCTPOECHNE UHIMBUTyaJIbHOM 00pa30BaTeIbHOM TPacKTOPHUHY;

IPEIMETHBIM, BKJIIOYAIOLUIMM OCBOCHHBIE OOYUYaIOUIMMUCA B XOJ€ M3y4eHHUs] y4eOHOro mpeamMera
yMeHus crneuupuyeckue A JaHHOW MpeaMeTHOM 00JacTu, BUIbl AEATEIBHOCTU MO MOJYYEHUIO
HOBOT'O 3HaHMA B paMKax y4eOHOTO MpeaMeTa, ero MpeoOpa3oBaHMIO U MPUMEHEHUIO B YUEOHBIX,
y4eOHO-TIPOEKTHBIX M COLUAIBHO-NIPOEKTHBIX CHUTyalMsX, (OpMHUpPOBaHHME HAYYHOTO THUIA
MBIIIEHMS], HAYYHbIX IPEICTABICHUN O KIIOYEBBIX TEOPUAX, TUIIAX U BUAAX OTHOLLIEHUH, BIaJeHUE
Hay4YHOM TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHITUSMU, METOJIaMU U IPUEMaMU.

JInuHOCTHBIE pe3yabTaThl OCBOCHHsI OCHOBHON 00pa30BaTeNbHOM POrpaMMbl OCHOBHOI'O OOILEro
00pa3oBaHMs OTPAKAIOT:

- BOCIIUTAHUE POCCHMCKOM TPAXKIAHCKOM WICHTUYHOCTH: IATPUOTH3MA, YBAXEHUSA K
OtedecTBy, MpOLUIOE M HACTOALIEE MHOTOHALMOHAJIBHOIO Hapoja Poccuu; oco3HaHue cBoei
STHUYECKON NMPUHAAJIEKHOCTH, 3HAHUE HCTOPHH, S3bIKA, KYJIbTYpbl CBOETO Hapoja, CBOEro Kpas,
OCHOB KYJIBTYPHOI'O Hacieausi HapoAoB Poccum M yenoBeyecTBa; YCBOEHUE I'yMaHUCTHYECKHX,
JE€MOKPATUYECKUX M TPAAULMOHHBIX ILIEHHOCTEH MHOTOHALIMOHAJIBHOIO POCCUICKOro OOIIecTBa;
BOCIIMTaHHME YyBCTBA OTBETCTBEHHOCTHU M Joira nepes PoauHoi;

- (dopMHpOBaHHE OTBETCTBEHHOTO OTHOLICHHMS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
0o0yJarommxcsi K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUI0O Ha OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHHUIO JajbHEHIlIed WHIAMBUAYAIBHON TPAEKTOPHH
o0pa3zoBaHMs Ha 6a3e OPUEHTHPOBKH B MUpe Mpodeccuii 1 mpodecCHOHATBHBIX MPEANOYTEHUH, Ha
OCHOBE ()OPMHUPOBAHHUS YBAXKUTEIBHOTO OTHOILIEHUS K TPYY;

- (dbopMUpOBaHUE LIETOCTHOTO MUPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW NMPAKTUKH, YUYUTHIBAIOIIETO COLIMATIBHOE, KYJIbTYPHOE, SI3bIKOBOE,
JTYXOBHOE MHOT000pa3re COBPEMEHHOI'0 MUPa;

- (GbopMHUPOBaHHE OCO3HAHHOIO, YBAXKUTEIBHOIO M JOOPOXKEIATEIbHOIO OTHOLICHUS K
JPyromMy 4elloBeKY, ero MHEHHIO, MUPOBO33PEHUIO, KYJIbTYPE, A3bIKY, BEpE, TPaK1aHCKOM MO3UIINY,
K UCTOPHMHM, KYJIbTYpE, PEIINTHH, TpaJuLUsAM, SA3bIKaM, LIEHHOCTSAM HaponoB Poccuu m HaponoB
MHpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJOr C APYTMMH JIIOABMH U JOCTUTaTh B HEM
B3alMOIIOHUMAHHS;

- OCBOEHHE COLMAIbHBIX HOPM, MPaBUJ MOBEJIEHUS, pojeil u GopM colralbHON KU3HHU B
rpynmnax U cooOIIecTBax, BKJIIOYas B3POCIbIE U COLUAIbHBIE COOOIIECTBA; YyUYaCTHUE B IIKOJIBHOM
CaMOYNpaBJIE€HUN U OOILIECTBEHHOW JKM3HM B Ipeleiax BO3PACTHBIX KOMIETEHIMH C y4ETOM
PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U SKOHOMHUYECKUX 0COOEHHOCTEH;

- pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PELICHUH MOPAIbHBIX

po6JIeM Ha OCHOBE JIMYHOCTHOT'O BEIOOPA, (POPMHUPOBAHNE HPABCTBEHHBIX YYBCTB

U HPABCTBEHHOI'O IOBEJIEHMs, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOUIEHUS K COOCTBEHHBIM
MIOCTYIIKaM;



- (dbopMUPOBaHHE KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOIICHHUM W COTPYIHHUYECTBE CO
CBEPCTHHKAMHM, JIETBMH CTapIIer0 W MIIAIIIET0 BO3pacTa, B3POCIBIMH B  IpoIecce
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOW, y4eOHO- UCCIIeIOBATEILCKON, TBOPUECKONW U JIPYTHX
BHUJIOB JIEITEILHOCTH;

- (dbopMUpOBaHKE IICHHOCTH 3I0POBOTO U Oe301acHOro 00pa3a »KU3HH; YCBOSHUE MPaBUIT
WHIVUBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacCHOTO TIOBEIEHHUS B YPE3BBIYAWHBIX CHUTYAIIHSX,
YTPOKAIOMIUX KU3HU U 37I0OPOBBIO JIFOICH, TIPABHJI TOBEACHMS HAa TPAHCIIOPTE U HA JIOPOrax;

- (GhOopMHUPOBaHHE OCHOB SKOJIOTMYECKON KYJIbTYPhl COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJOTUYECKOTO MBIIUICHUS, PAa3BUTHE OMBITA SKOJIOTHYECKH OPHEHTUPOBAHHOMN
pedIIEKCUBHO - OIICHOYHOMN M ITPAKTUYECKOM JISATEIIPHOCTH B dKHU3HECHHBIX CUTYAIIHSX;

- OCO3HAHHE 3HAYCHHSI CEMbH B KU3HH YEJIOBCKA M OOIIECTBA, IIPUHATHE [ICHHOCTH CEMEHHOM
KU3HH, YBOKUTEIBHOE U 3a00TJIMBOE OTHOIIICHUE K WIEHAaM CBOEH CEeMbH;

- pa3BUTHE 3CTETUYECKOTO CO3HAHUS Uepe3 OCBOCHHE XYIOXKECTBEHHOI'O HACIICIUS HAPOJIOB
Poccun 1 Mupa, TBOPUECKOM JAEITEILHOCTH 3CTETHIECKOTO XapaKTepa;

- (GbopMUPOBaHHE OCHOB IPABOCO3HAHUS JUISI COOTHECEHUS COOCTBEHHOTO IOBEACHHS H
MOCTYIIKOB  JIPYTUX JIIOJIEH C HPABCTBEHHBIMH IIEHHOCTSIMH M HOPMaMd ITIOBEJICHUS,
YCTaHOBJICHHBIMH 3aKOHOJIaTeIbcTBOM Poccuiickoit deneparuu, yoexk 1IeHHOCTH B HEOOXOIUMOCTH
3alMIIaTh TPABOMOPSAIOK IPABOBBIMH CIIOCOOAMH W CPEICTBAMH, YMCHHU pEaM30BBIBATH
OCHOBHBIC COIMATILHBIC POJIU B MPEIeiiaX CBOCH Je€CIIOCOOHOCTH.

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHUS OCHOBHOH 00pa3oBaTEeIbHOW MPOTrpaMMbl OCHOBHOTO
o01iero oopa3oBaHus OTPAKAIOT:

- YMEHHE CaMOCTOSATEIHHO OMPEICIATh eI CBOCro OOYYCHHUS, CTaBUTh U (DOPMYJIHPOBATH
1ist ce0s1 HOBBIC 332U B y4€0€ U NIO3HABATEIILHOW JCITEIIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOEH IT03HABATEILHON JIEITENHHOCTH;

- YMEHHE CaMOCTOSITEIbHO IUTAHUPOBATh TIYTH JOCTIDKEHHUS IeJieid, B TOM YHCIE
allbTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbosee 3(hpPeKTUBHBIE COCOOBI pelIeHusl Y4eOHBIX U
[M03HABATENbHBIX 3a/1a4;

- YMEHHE COOTHOCUTH CBOHM JICHCTBUS C IUTAHUPYEMBIMH pPE3YJIbTaTaMHU, OCYIIECTBIISITH
KOHTPOJIb CBOCH JEATEIHHOCTH B MPOIECCE TOCTIKEHUS pPe3yiabTaTa, OMPEICNATH CIIOCOOBI
JEHCTBUI B paMKax MPENIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIICICS CUTyalluEeH;

- YMEHHE OIICHHBATh MPABUIBHOCTh BBIMOJTHEHHUS YUe€OHOW 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHHUS;

- BJIQJICHUE OCHOBAMH CAMOKOHTPOJIS, CAMOOIICHKH, IPUHSATHS PEIICHUA W OCYIIECTBICHUS
OCO3HAHHOTO BHIOOPA B yUe€OHOM 1 TO3HABATEILHOMN I€ITEILHOCTH;

- YMEHHE OTpPEeAENATh MOHATHS, CO3AaBaTh 0000IIEHNS, YCTaHABINBATH aHAJIOTHH,

KJIaCCU(UIUPOBATh, CaMOCTOSITEJIbHO BbIOMpAaTh OCHOBAHUSA W KPUTEPUU I KiAacCU(UKALUY,
YCTaHABIMBATh  [PUYUHHO-CICACTBEHHBIE  CBSI3M, CTPOUTH  JIOTUYECKOE  PaCCYXKICHHUE,
yMO3aKJtoueHue (MHAYKTUBHOE, e TyKTUBHOE U 10 aHAJIOTHH) U JIeJIaTh BHIBO/IBI;

- yYMEHHUE CO3/1aBaTh, IPUMEHATh U MPeoOPa30BbIBATh 3HAKH M CHMBOJIbI, MOJEIU U CXEMBI
JUISL peleHus y4eOHBIX U I03HaBaTeNIbHBIX 3a7ay;

- CMBICJIOBOE UTECHHUE;

- yYMEHUE OpraHU30BbIBATh Y4YE€OHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMM; paboTaTh MHIMBHYaJIbHO U B IPYIIE: HAXOIUTH 00lIee pelieHne u
paspemiath KOH(MIMKTHl HA OCHOBE COTJIACOBAHUS MO3UIMI M y4€Ta HHTEpecoB; (GOPMYINPOBATS,
apryMeHTHPOBATh U OTCTAUBATh CBOC MHEHHUE;

- YMEHHE OCO3HAaHHO MCIIOIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHH C 3aJadei
KOMMYHMKAIIMU ISl BBIPAXKEHUS CBOMX YYBCTB, MBICIEH M MOTpeOHOCTEH; IMJIaHUPOBAaHUS H
perysiliud CBOEH [EATEIbHOCTH; BIIAJICHUE YCTHOW M IHUCBMEHHOM PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM pEYbl0; Pa3BUTHUE MOTHUBALUMU K OBIAJCHUIO KYJIbTYPOW aKTHUBHOIO I1OJb30BaHUS



CJIOBapsIMM U IPYTMMH TOMCKOBBIMU CUCTEMAaMUY;

- (bopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTU B 00JaCTH UCIOIb30BaHUS HHPOPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHonorui (nanee KT - komnerenium);

- ¢dopMHpoBaHHE W pa3BUTHE HKOJOTHYECKOTO MBIIIJICHUS, YMEHHE NPUMEHSTH €ro B
[103HABATEIbHOM, KOMMYHUKAaTUBHOM, COLIMAILHOMN NMPAKTHKE U MPO(HECCUOHATIbHONW OpUEHTAIUH.
BbInyCKHUK HAYy4YUTCH:

- XapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOACHIE, U3MEPEHUE, IKCTICPUMEHT;
- CBOMCTBA TBEPHBIX, KUJKHX, Ta3000pa3HBIX BEIIECTB, BBIJACISSA UX CYIICCTBEHHBIE

IIPU3HAKHY;

- pacKpbIBaTh CMBICI OCHOBHBIX ~ XUMHYECKMX IOHATUN «aTOMY,
«MOJIEKYJIa,

«XUMHUYECKHH 1€eMEHTY, «IIpOCTOE BEIIECTBO», «CIIO)KHOE  BEILECTBOY,

«BAJICHTHOCTBY», «(XUMHUECKas peaKIHs», UCII0JIb3Yysl 3HAKOBYIO CUCTEMY XUMUHY;

- PAaCKpBIBATh CMBIC] 3aKOHOB COXPAaHEHMs MAacChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIAPHOM TEOPUY;

- pas3nyaTh XUMUYECKUE U (PU3HMUECKUE SBICHUS;

- Ha3bIBaTh XUMHUYECKUE IIEMEHTHI;

- OIIpeNIeNATh COCTAB BEIIECTB 10 UX hopMyaMm;

- BaJIECHTHOCTb aTOMa AJIEMEHTA B COCIUHEHUSX;

- ONpEAEIATh TUIl XMMUUYECKUX PEaKInii;

- Ha3bIBaTh IPU3HAKU U YCIIOBUS IPOTEKAHUS XUMHUUECKUX PEaKLIUi;

- BBISBIISATh IPU3HAKH, CBUJETEIbCTBYIOIIME O IPOTEKAHMM XUMHMUYECKOW pEeaKkUMu IpU
BBINOJIHEHUY XUMUYECKOTO OIIbITA;

- COCTABIIATH (POPMYJIBI OMHAPHBIX COSAMHEHUIA;

- COCTaBJISITh YPABHEHMSI XUMHUUECKUX PEaKLIUK;

- coOnroaaTh mpasuiia 0e30nacHON pabOThI TP IPOBEJECHUH OIBITOB;

- H0JIb30BAThCs J1TAOOPAaTOPHBIM 000PYIOBAHUEM U NTOCYAOH;

- BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIDHYIO MacChl BEILIECTB;

- BBIYUCIISATH MACCOBYIO JIOJKO XUMHUYECKOT0 3JIEMEHTa 0 (hopMyJie COeAMHEHUS;

- BBIUMCIISATH KOJMYECTBO, O0OBEM WIJIM MAacCy BEIIECTBAa IO KOJIMYECTBY, 00BEMY, macce
peareHToB UM MPOTYKTOB PEAKIINH;

- XapakTepu3oBaTh (U3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOAA M
BOAOPOJa;

- M0JIy4aTh, COOMPATH KUCIOPOJ U BOJIOPO;

- pacrno3HaBaTh OIBITHBIM ITyTeM ra3000pa3Hble BELIECTBA: KUCIOPO/I, BOJIOPO;

- pacKpbIBaTh CMBICII 3aKOHA ABOTaipo;

- PacKpBIBATh CMBICI MOHATUHN «TETI0BOM AP HEKT peakuny, «KMOJISIPHBINA 00BeM»;

- XapaKTepu30BaTh GU3NUECKUE U XUMUUECKUE CBOICTBA BOIbI;

- PACKpBIBATh CMBICI TOHSTHS «PAaCTBOP»;

- BBIUHCIISTH MaCCOBYIO JIOJII0 PAaCTBOPEHHOT'O BEILIECTBA B PACTBOPE;

- IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MaCCOBOM J10JIEH PACTBOPEHHOI'O BEIECTBA;

- Ha3bIBaTh COEIMHEHNUS U3yUEHHBIX KJIACCOB HEOPraHNYECKHUX BEILIECTB;

- XapakTepuzoBaTh  (U3MYECKHMEe W XUMHYECKHE CBOMCTBa  OCHOBHBIX  KJIaCCOB
HEOPraHWYECKUX BEIIECTB: OKCUAO0B, KUCJIOT, OCHOBAHUH, COJIEH;

- OTIpeAeNATh MPUHAJIEKHOCTh BEIIECTB K ONPEICTIEHHOMY KJIaCCy COEIMHEHHI;

- COCTaBJIATH (POPMYJIBI HEOPTaHMUECKUX COSAMHEHUH N3yYEHHBIX KI1aCCOB;

- IIPOBOAMTD OTIBITHI, OITBEPKAAIOIIHE XUMHUYECKHE

CBOMCTBA NU3YYEHHBIX KJIACCOB HEOPraHMYECKUX BEILECTB;

- pacro3HaBaTh OIBITHBIM ITyTE€M PAacTBOPbI KUCJIOT U IIENOYeH MO M3MEHEHUIO OKpPacKu
MHUKATOPa;



- XapaKTePU30BaTh B3aUMOCBSI3b MEKTY KJIACCAMU HEOPTaHUYECKUX COEIUHEHHII;

- packpsiBaTh cMbIcH [leprnoanueckoro 3akona [[.M1. Meneneena;

- OOBSICHATH (PU3UUECKUI CMBICII aTOMHOTO (TIOPSIIKOBOTO) HOMEPa XUMHUYECKOTO

2JIEMEHTA, HOMEPOB TPYIIILI U IIEpUOJa B iepuoandeckon cucreme .M. Menzeneesa;

- O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/ienax
MaJIbIX MIEPHUOJIOB Y TJIABHBIX MOATPYIIIL;

- XapaKTepPU30BaTh XMMUYECKHE 3JIEMEHTHI (0T BOAOPO/Aa 10 KAJIbIIHsI) HA OCHOBE UX
MOJIOKEHUS B mepuoandeckoii cucreme J[.J. MenneneeBa 1 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

- COCTaBJISITh CXEMBI CTPOCHUSI aTOMOB TIepBbIX 20 371€eMEeHTOB nepruoandeckor cuctemsl JI.H.
Meunneneena;

- PaCKpBIBAaTh CMBICI OHITHI: «XUMHYECKAs CBA3BY, «AJIEKTPOOTPHUIIATEIIHLHOCTDY;

- XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MUYECKUX CBOWMCTB BEIIECTB OT THIA KPUCTAIUTHYCCKOMN
pEIIeTKY;

- ONpeAeIsATh BUJI XUMUYECKOM CBSA3M B HEOPTaHMYECKUX COCTUHECHUSX;

- n300pakaTh CXEMbl CTPOCHHS MOJIEKYJI BEIIECTB, OOpPa30BaHHBIX PA3HBIMH BHIAMH
XUMHYECKHUX CBS3CH;

- PacKpbIBaTh CMBICI MOHITUN «MOHY», KKATUHOHY, «AaHUOHY, «3JIEKTPOIUTHI»,
CHEDJICKTPOIUTHIY,

«QIJIEKTPOJIUTUYECKAS TUCCOLIMALIUS, KOKUCIIUTENbY, «CTETIEHb OKUCIICHUS»

«BOCCTAHOBHUTEIIbY, KOKHCIICHHECY, «BOCCTAHOBIICHUEC,;

- OTPEIETIATh CTENIEHb OKUCIICHUSI aTOMa 3JIEMEHTA B COSTUHEHUH;

- PacCKpbIBAaTh CMBICI TEOPUHU AIEKTPOITUTHIECKOMN TMCCOIUAIINY;

- COCTAaBJISITh YPAaBHEHUS 3JIE€KTPOJIUTUYECKON JUCCOLUALIMM KUCIIOT, IIEJI0UEH, CONeil;

- OOBSCHATH CYIIHOCTH MpOIecca SIEKTPOIUTUYECKON AMCCOIUAIMN M PEaAKIMi HOHHOTO
oOMeHa;

- COCTABJISITh MOJHBIE U COKPAILIEHHBIE HOHHBIC YPaBHEHUS pEaklini OOMEHa;

- ONPEIETATh BOZMOXHOCTh MMPOTEKAHUS PEAKIIU HOHHOTO 0OMEHa;

- MPOBOJUTH PEaKIMK, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAaB pa3JIMYHBIX BEIIECTB;
ONPEACIISITH OKUCINUTENb U BOCCTAHOBUTEb;

- COCTABJISITh YPaBHEHUSI OKUCIUTEIFHO-BOCCTAHOBUTEIIbHBIX PEAKIIHA;

- Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIINHU;

- KJIaCCU(UIIMPOBATH XUMUUECKHE PEAKIINH 110 Pa3IMUHbIM MTPU3HAKAM;

- XapaKTEPU30BaTh B3aMMOCBS3b MEKYy COCTAaBOM, CTPOEHHUEM U CBOMCTBAMHU HEMETAILIOB,;

- MPOBOANUTH ONBITHI MO TMOJTYYEHHIO, COOMPAHUI0O W HU3YUYCHHUIO XUMHYECKHX CBOWCTB
ra3000pa3HbBIX BEIIECTB: YIIEKUCIIOTO T'a3a, aMMHUaKa;

- pacro3HaBaTh ONBITHBIM ITYTEM ra3000pa3HbIC BEIECTBA: YTIIEKUCIBIN ra3 1 aMMHUAaK;

- XapaKTEePU30BaTh B3aMMOCBSI3b MEKy COCTAaBOM, CTPOEHHUEM U CBOMCTBAMHU METAILIOB,;

- Ha3bIBaTh OPraHUYECKHE BEIIECTBA M0 X (hopmyre: MeTaH, 3TaH, dTUIIEH, METaHOJ, ITaHOJ,
[JIMLEPUH, YKCyCHas KHCIIOTa, AMHHOYKCYCHas KHCJIOTa, CTEapHuHOBas KHCIIOTa, OJEHMHOBAas
KHCJIOTA, TIIFOK034;

- OIICHUBATh BIUSHUE XHMHYECKOTO 3arpsA3HEHUs OKpYXarolleld Cpelbl Ha OpraHu3M
YyeJIOBEKa;

- TPaMOTHO OOpaIIaThCs ¢ BEMECTBAMH B TTIOBCEIHEBHOM JKH3HU;

- OTNpEeNeNsiTh  BO3MOXKHOCTh  TPOTEKAHUS  PEAKIUHA  HEKOTOPBIX  IPEICTaBUTENICH
OpPraHUYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOJIOM, METAINIAMU, OCHOBAaHUSIMHU, TaJIOT€HAMHU.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

- BBIJIBUTATh U TIPOBEPATHh IKCIIEPUMEHTAIBHO TUIIOTE3bI 0 XUMHUUYECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE X COCTaBa M CTPOCHUS, KX CTOCOOHOCTH BCTYIATh B XUMHUYECKUE PEAKIINH, O XapaKTepe
Y IPOJYKTaX Pa3IMYHbIX XUMHUUECKUX PEAKLIU;

- XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO W CBOWCTBaM, YCTaHABIWBATH
MPUINHHO- CJICICTBEHHBIC CBS3M MEXK/y TaHHBIMU XapaKTePUCTUKAMH BEIIECTBA;



- COCTABJISITh MOJICKYJIAPHBIE W TIOJIHBIE MOHHBIC YPAaBHEHHUS IO COKPAIICHHBIM HOHHBIM
YpaBHEHUSM;

- MPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIC WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C yUETOM CTEIICHEH OKUCIICHUS 3JIEMEHTOB, BXO/ISIIUX B €0 COCTAB;
- COCTaBJISITh YPAaBHEHHS PEaKIMH, COOTBETCTBYIOIIUX ITOCIEAOBATEILHOCTH MPEBPAIICHUMA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;

- BBIJIBUTaTh W TMPOBEPSITh HKCIEPUMEHTAIBLHO THUIOTE3bl O pe3ylbTaTax BO3ICHCTBUSA
pa3nuYHBIX (AKTOPOB HA N3MEHEHUE CKOPOCTH XUMUYECKOW PEaKIIHH;

- WCIIOJIB30BaTh TPHOOPETCHHBIC 3HAHMS JUIS SKOJOTUYECKH T'PAMOTHOTO TIOBEJACHHS B
OKpY>Karolleu cpene;

- UCIIOJIb30BaTh MPUOOPETCHHBIC KIFOUEBBIE KOMIETEHIMU TPHU BHIIIOJHEHUH MPOCKTOB U
y4e0HO-HCCIIeIOBATENILCKIX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CITIOCOOOB MOTYYCHHS i PACTIO3HABAHUS
BEIIECTB;

- 00BEKTUBHO OIIEHUBATh MH()OPMAIIHIO O BEHIECTBaX M XMMHYECKHX MPOIIeccax;

KPUTHUYECKH OTHOCHUTHCS K TIICEBIOHAYYHOH WH(MOpMAIKMK, HEIOOPOCOBECTHOW peKiaMe B
CpelcTBax MacCOBOM MH(OpMaIIUH;

- 0CO3HABaTh 3HAYEHNE TCOPETUUCCKUX 3HAHUH 110 XUMHUHU JIJIS MPAKTUICCKON JIeATEITHHOCTH
YeJIOBEKa;

- CO371aBaTh MOJIEIHN M CXEMBbI ISl pellieHrs Y4eOHBIX M MO3HABATEIbHBIX 3aja4; MOHUMATh
HE0OXOIUMOCTh COOJIIO/ICHUSI TPEANUCAHUHN, TPesiaraéMbIX B MHCTPYKIHUAX O MCIOJIB30BaHUIO
JIEKApCTB, CPEACTB OBITOBOM XUMUU U JIP.

Conep:xanue yueOHOTo nmpeamera

IlepBoHaYa/IbHbIE XUMMHYECKUE IIOHATHS

[Ipenmer xumuu. Tena m BemectBa. OCHOBHBIE METOJIbl IMO3HAHUS: HAOJIIOJEHHUE, HU3MEPEHUE,
skcnepuMeHT. Pusnyeckue U Xumuueckue spieHus. Yuctele BemiectBa U cMecu. CriocoObl
pasneneHus cMeced. Atom. Moiekyna. XUMUYECKUM 3JE€MEHT. 3HAKHM XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie W clOXKHBIE BelleCTBA. BajgeHTHOCTh. 3aKOH IIOCTOSHCTBA COCTaBa BEILECTBA.
Xumuueckue ¢opmynsl. Maaekcsl. OTHOCUTENbHAsE aTOMHAsi U MOJIEKYJIsipHas Macchl. MaccoBast
J0JI1 XUMHUYECKOT0 3JIEMEHTa B COCAMHEHHMM. 3aKOH COXPAHEHHS] MacChl BELIECTB. XUMHYECKHE
ypaBHeHUs. KoapduumeHntsl. YcinoBus U NpU3HAKU MPOTEKAHUS XMMHUYECKHUX peakuuidl. Moinb -
eAMHUIA KOJINYECTBA BelecTa. MosipHas Macca.

Kucaopoa. Bogopoa.

Kucnopon - xumuueckuii amemMeHT u npoctoe BemectBo. O30H. CoctaB Bo3ayxa. Ousnueckue u
XUMHUYECKHE CBOMCTBa kucinopoga. llomydeHnne u mpumeHeHue Kuciopojna. TeroBoil 3ddext
xuMudeckux peakiuil. [lousarue o0 3k30- U SHIAOTEPMHUUECKUX PeaKuiax. Bogopon - xumudeckuit
3JIEMEHT W TpocToe BemiecTBO. Pu3Myeckne U XUMHUYECKHE CBOWCTBa Boaopona. IlomydeHue
BoZiopoJa B naboparopun. [lomydyeHue Bogopona B MPOMBIIUIEHHOCTH. [IpuMeHeHue Bomopoa.
3akoH ABoraapo. Monsipabiii 00beM ra3oB. KadecTBeHHbIE peakliMi Ha ra3000pa3Hble BellecTBa
(xucnopon, Bomopoxa). O0beMHBIE OTHOIIEHUS Ta30B MPU XUMUYECKUX PEAKIIHSIX.

Bopa. PacTBopbl.

Bona B mpupozne. Kpyrosopor Boasl B mpupoje. dusnueckne M XUMHUYECKUE CBOMCTBA BOJBI.
PactBopbl. PactBopnMocTh BemectB B Bozae. KoHieHTpanus pacTtBopoB. MaccoBas 1o
PacTBOPEHHOI'0 BELECTBA B paCTBOPE.

OcHoBHbIE KJIacChl HEOPTAaHUYECKUX COeIMHEeHM.

Oxcunpl. Knaccudukanums. Homenknarypa. ®Pusmueckue CBOMCTBa OKCHUAOB. XHMHYECKHE
cBoiicTBa okcunoB. Ilomyyenne wu mnpumenenue oxcunoB. OcHoBanus. Kiaccuduxanus.



Homenknarypa. ®usnueckue cBoiicTBa oOcHOBaHUM. [lonydyeHune ocHOBaHWNA. XHUMHUYECKHE
cBoiicTBa ocHoBaHWi. Peakmus nenTpamuzamuu. Kucnotel. Kmaccudukamus. Homenkmartypa.
dusnueckue cBOMCTBA KUCIOT. [loiydeHre 1 npuMeHeHne KUCIoT. XUMUYECKUE CBOMCTBA KUCIIOT.
WNunukatopsl. 3MeHeHHe OKpacKH WHIMKATOPOB B pa3inuuHbIX cpepax. Comu. Knaccudukanus.
Homenxiarypa. ®@usnueckue cpoicrsa coiei. [lomydeHne u npumeHeHue cosieil. XUMHYEeCKUe
cBoiicTBa coseil. ['eHeTnueckas cBsi3b MEXKIYy KlaccaMy HeopraHumdeckux coequHeHuil. [Ipobdiema
0€30MacHOT0 HCMOJIb30BaHUS BEIIECTB M XHUMHUYECKUX pEakUuid B TOBCETHEBHOM >KU3HU.
Tokcu4HBIE, TOPIOYKE U B3PBIBOOIIACHBIE BEIIECTBA. bhITOBAs XMUMHUYECKasi TPaAMOTHOCTb.
Crpoenue atoma. [lepuoguyeckuii 3aK0H U IEPUOANYECKAS] CUCTEMAa XUMHYECKHUX 3JIEMEHTOB
JI.. MenneJieeBa.

CrpoeHue aroma: po, 3HepreTuueckuil ypoBeHb. CocTaB siipa aToMa: IPOTOHBI,

HeuTpoHsl. HM3orombl. Ilepuommueckuit 3axon [I.M. Menneneesa. Ilepuoanueckas cucrema
xumuaeckux dneMenToB [[.M. MenneneeBa. @usznueckuii CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa
XUMHYECKOIO 3JIEMEHTa, HOMEepa TIpylnnbl MU IepuoAa Nepuoaudeckoil cucremel. CtpoeHue
SHEPreTUYECKUX YPOBHEHN aToMOB mnepBbIX 20 XMMUYECKUX 3JIEMEHTOB NEPUOANYECKON CHUCTEMBI
JL.U. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHUs CBOMCTB aTOMOB XHMHMUYECKHX 3JEMEHTOB M HUX
COC/IMHEHHMI Ha OCHOBE MOJIOKEHUs B mepuoauueckoit cucreme .M. MenaeneeBa u cTpoeHus
atoMa. 3Hauenue [lepuoguueckoro 3akona /.M. Menneneesa.

CrtpoeHue BemecTB. XUMHYECKAs CBSA3b.

DIEeKTPOOTPULIATETbHOCTh ATOMOB XMMHYECKUX 3JIeMEHTOB. KoBajeHTHass XUMHYECKas CBS3b:
HenoJsipHas U noisipHas. [IoHATHE 0 BOMOPOAHOMN CBA3U U €€

BIIMSIHME Ha (PU3MUECKUE CBOWCTBA BEIIECTB Ha mpuMepe Bojabl. VloHHas cBsa3b. MeTaymumyeckast
CBsI3b. THIMBl KPUCTAIMYECKUX PEIIETOK (aTOMHAas, MOJEKYJsSIpHas, MOHHAs, MeTajindyeckas).
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT THIA KPHUCTAIIMYECKOW PEIICTKH.

XumMuyeckHne peakumnu.

IlonsTie 0 cKOpOCTH XMMHYECKOM peakuuu. PaxToppl, BIMAIOIINE HA CKOPOCTh XHMHUYECKOU
peakuuu. [lonstue o karanuszarope. Kiaccuduxanus XUMHYECKMX pEaKUMH IO pa3IUYHBIM
IIPU3HAKAM: YHUCIY M COCTaBy HCXOJIHBIX M IIOJYYECHHBIX BEIIECTB; HM3MEHEHUIO CTEIEHEH
OKUCJICHUS AaTOMOB XHMMHMYECKUX OJJIEMEHTOB; IOIJIOIICHUIO WA BBIIEICHUIO DHEPIHUH.
DNEeKTPOIUTUYECKAs AUCCOUAIMS. DIEKTPOIUTHI U HEINEKTpoiIuThl. Monbl. KaTHOHBI 1 aHHOHBI.
Peakuuu nonHoro oOMeHa. Y cioBus MPOTEKaHUsl peakluii HOHHOTO OOMeHa. DJIEeKTPOIUTHYECKAs
JUccoLuanus KUCIOT, menodel u coneil. Ctenenb okucieHus. OnpeneneHne CTeNeHn OKUCICHUS
aTOMOB XUMHUYECKHMX 3JIEMEHTOB B coeauHeHusx. Oxucnurens. BoccranoBurens. CyniHOCTb
OKHUCIIUTENBHO-BOCCTAHOBUTEIIBLHBIX PEAKLIUM.

Hemerassl IV - VII rpynn u ux coeMHeHUs.

[TonoxxeHne HEMETAIIIOB B MEPUOINYECKON cucTeMe Xxumudeckux anemeHtoB .M. Mennaeneena.
OOmue cBoiicTBa HeMeTawioB. [anorensl: (u3Mueckue M XUMHUecKHe cBoiicTBa. CoeaMHEHUS
raJIOTeHOB: XJIOPOBOJIOPOJ, XJIOPOBOAOpOAHAs Kuciaora U ee conu. Cepa: ¢usznyeckue U
xumuueckue cporictBa. CoelMHEHUs cepbl: CepoBOJOPOJ, CylIbGuAb, OKCHIbI cepbl. CepHas,
CEpHHUCTAsi U CEPOBOJOPOJHAS KUCIOTHI M MX CONU. A30T: (PU3MUYECKHEe U XUMHUYECKHE CBOWCTBA.
Amvmuak. Conu ammonus. Okcuabl a3ota. A30THast KuciioTa u ee coiu. @ocdop: pusznueckue u
xumudeckne coiictBa. Coenmuaenus hocdopa: okcun pocdopa (V), oprodochopHas Kuciora u ee
comu. Yriepoa: (u3MuUecKue U XUMHUYECKHEe CBOWMCTBA. AJUTOTpomHs yriiepoja: aimas, rpadur,
kapOuH, Qpymiepersl. CoequHeHus yriepoaa: okcusl yriaepoaa (1) u (IV), yroibHas kucimora u ee
conu. Kpemumii u ero coequHeHus.

Metanibl U X COeITMHEHHS.
[TonoxxeHne MeTaIOB B MEPUOJUYECKON cuUcTeMe XMMHYeckux aneMeHtoB [[.J. Menneneena.
Mertainsl B mpupoje U odiue crnocodsl ux noiaydenus. OOue ¢puznueckre cBOWCTBa METALIOB.



OOmue XuMUYEeCKHEe CBOMCTBA METAJIOB: PEaKIUU C HEMETaUIaMH, KHCIOTaMH, COJISMHU.
DJIEKTPOXUMUYECKUH psifi HampsDKeHUd MeTayuioB. ll[emodHble MeTaulbl M MX COEIUHEHUS.
[Ilenouyno3emMenbHble METALIBI M MX COEAWHEHHS. AJMIOMHUHHANA. AMQOTEpHOCTh OKCHAA |
ruapokcuaa amomuHus. JKenezo. CoeMHEHUs *kejle3a U UX CBOMCTBA: OKCHU[bI, TUAPOKCUABI U
comm xxenesa (11 u III).

IlepBoHayabHbBIE CBeIeHUS 00 OPraHUYeCKUX BellecTBaxX

[lepBoHavasibHBIE CBEIEHHS O CTPOCHUM OPraHMYECKUX BELIECTB. YTJIEBOAOPOJBI: METaH, 3TaH,
sTHIIeH. ICTOYHMKH yTIIeBOIOPOIOB: TPUPOHBIH ra3, He(Th, YroJb.

Kucnoponacoaepxaiiue COSAMHSHUS: CIUPTHI (METaHOJI, STAHOJ, TIUICPUH ), KAPOOHOBBIC KUCIIOTHI
(ykcycHass KHCIIOTa, AaMHHOYKCYCHas KHCJIOTa, CTE€apUHOBAas M  OJEHMHOBas  KHUCIIOTHI).
buonoruuecku BakHbIE BEIIECTBA: JKUPBI, TIJIIOKO3a, Oeiaku. XHUMHUYECKOE 3arps3HeHHe
OKpY>KarOILEH Cpe/ibl U €ro MOCIEICTBUSL.

Tunel pacyeTHbIX 3a1a4:

Brruncnenme MaccoBoii 10IM XMMHUECKOT0 3JIeMeHTa 110 (hopMyJie COSAMHEHHUSL.

YcranoBnenue npocreiieil popMyIibl BEIIeCTBa 0 MaCCOBBIM JIONISIM XMMHUYECKHX 3JIEMEHTOB.
Bbruncnenus no XMMMYECKUM YPaBHEHUSIM KOJIMUYECTBA, 00beMa, MacChl BELIECTBA 110 KOJIMYECTBY,
00bEMy, Macce peareHTOB WJIM TPOJIYKTOB pEaKIHu. Pacyer MaccoBOM JONMHM pacTBOPEHHOTO
BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbl NPAKTHYECKUX PA0OT:

JlaGopaTtopHoe oOopynoBaHue W mpueMbl oOpamienus ¢ HUM. [IpaBuia Ge3omacHOil paboTHI B
XUMHUYECKOH 1ab0paTopuu.

OuncTKa 3arpsI3HEHHON OBapEHHOM COJIU.

[Ipu3Haky npoTeKkaHuss XUMMUYECKHUX peakiui. [lomydeHne kuciopoga v M3ydeHUE €ro CBOMCTB.
[TonyuyeHnue Bo1opo/ia U U3Yy4EHHUE €TI0 CBOMCTB.

[IpuroroBneHue pacTBOPOB € ONPEIEICHHON MacCOBOM 10J1€1 pACTBOPEHHOT'O BEILIECTBA.

Pemrenne sxcriepuMeHTanbHbIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COSAUHEHUN».
Peakmnu noHHOTO OOMEHA.

KauecTBeHHbIe peakiny Ha HOHBI B pacTBOpe. [lonyueHne ammuaka 1 M3y4eHHUe ero CBOMCTB.
[TonydyeHue yriekuciaoro ra3a U M3y4eHue ero CBOMCTB.

Pemenne skcnepuMeHTanbHbIX 3a1ad no teMe «Hemeramnst IV - VII rpynn um ux coenuHeHuin».
Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «MeTaribl 1 ux

COETUHEHMUSL.



TemaTuuyeckoe NVIAHUPOBAHUE.

8 kaace.
Ne /it Paznensl mporpaMmabl KomuuectBo | Konnuects | Konuuect
4acoB 0 BO
KOHTPOJIbH | MpakTuyec
BIX paboT KHUX paboT
1. [IepBoHayanbHbIE XMMHUYECKUE ITIOHATUSA. 18 1 2
2. Kucnopon. Bogopoa. 2
3. Bopa. PacTBopbl. 7 1 1
4. OCHOBHBIE KJIACChl HEOPTAHUYECKHUX 14 1 1
COEJTMHEHMIA.
5. Crtpoenue atoma. [lepuoguyeckuii 3akoH u | 7
HNEePUOANYECKas CUCTEMA XUMUYECKUX
anemenToB 1. 1. Menaeneena.
6. Ctpoenue BelecTBa. XUMHYECKasl CBA3b. 8 1
7. KosmuecTBeHHBIE OTHOLIEHUS] B XUMUH. 6
1 OCHOBHbIE OHATHS XUMUHU (YPOBEHb 52 3 6
aTOMHO — MOJIEKYJISIPHBIX
1 MIPE/ICTABJICHHUI).
2 Ilepuonuueckuil 3aKOH U IEPUOIUYECKAS 7 - -
cUCTeMa XMMHYecKux 3nemeHToB JI.1.
MenneneeBa. CTpoeHue atoma.
3 CtpoeHnue BeniecTBa. XuMHUYECKast CBSI3b. 9 1 -
Uroro: 68 4 6
TemaTuueckoe IVIAHUPOBAHME.
9 kjacc.
Ne n/m Pa3nesnl nporpamMmmbl KosnnuecrBo KonuyectBo KonnuyectBo
4yacos KOHTPOJIbHBIX NPaKTHYECKUX
pador pador
1 IToBTOpPEHNE OCHOBHBIX 3
BOIIPOCOB & Kjacca
2 Knaccudukanus 6 1
XUMUYECKUX PEAKITUi
3 DNEKTPOIUTHYECKAS 7 1 1
JcCoLanus
4. lManorenst 5 1
5 Kucnopon u cepa 6 1
6 Azot u pochop 8 1
7 Yraepon U KpeMHHIA 9 1 1




8 OO01ue cBOMCTBa 13
METaJUJIOB

9 OCHOBBI OPraHMYECKOU 10
XUMHAH

10 Hrorosoe noBTOpeHue 1

Uroro: 68




