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HosicHUuTEIbHASA 32N CKA
Ha 6asze mentpa «Touka pocray oOecrmeunBaeTcss peanu3arusi 00pa3oBaTEIbHBIX MPOTPaMM
€CTeCTBEHHOHAYYHON M TEXHOJIOTMYECKOW HANpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMU 3aKOHOIaTENIbCTBA B chepe 00pa3oBaHuUs.
PaGouas nporpaMmma cocTaBjieHa HA OCHOBeE CJIeAYIOIIUX TOKYMEHTOB:
[] @dyHIaMEHTAJIBHOTO siApa cojJepkaHusi oOmero o0pa3oBaHuss W B COOTBETCTBHHM C
I'ocynapcTBeHHBIM cTaHAAPTOM o011ero oOpasoBanus (mpukas MuHucTepcTBa 00pa30BaHUs U HAYKU
Poccutickoit ®eneparuu ot 17.12.2010 1. Ne 1897).
[1 PaGouux mporpamm. IIpenmernas nunus yueOHukoB I'.E.Pymsutuca, @.I.®@enpamana. §-9
KJIACCHI: TTocoOue i yuuTesnel oomeoopa3oBaTenbHbix opranu3anuii /H.H. Tapa. — 2 uza., mon. —
Mockga: IIpocsenienue, 2013 r.
[ ®enepanbHoro 3akoHa «O6 obpazopanuu B Poccuiickoit @eneparumy Ne273-D3 ot 29 nekadps
2012.
[] denepallbHOTO TMEpeUHs] YUYEOHHKOB, PEKOMEH]JIOBAHHOTO (JIOMYILIEHHOro) MuHHCTEPCTBOM
obOpazoBanust u Hayku P@® K WCHOJIB30BaHMIO B  00pa3oBaTeNbHOM  IIpoLeccCe B
o01eodpazoBarenbHbIX YupexaeHusx Ha 2023-2024 yueOHblit ro.
[ TpeGoBanuii kK pe3ynbTaraM OCHOBHOTO 001ero o0pa3oBaHusi, IPeICTaBICHHBIX B (eepaTbHOM
roCy/IapCTBEHHOM 00pa30oBaTelbHOM CTaHAapTe 00IIero oOpa3oBaHUsl BTOPOTO MOKOJIeHUs. B HuX
TaK)Ke YYUTBIBAIOTCS WUJEU Pa3BUTHS U (HOPMHUPOBAHHS YHUBEPCATBHBIX YUCOHBIX ICHUCTBHMA IS
OCHOBHOT0 00111eT0 00pa3oBaHusl.
(] Meronnueckux pexkomennauuii MunuctepcrBa IlpocBemienuss Poccuiickoit @enepauuu 1o
«Peanmuzaniun  00pa3oBaTENbHBIX  MPOTPAaMM  €CTECTBEHHOHAYYHOM W TEXHOJIOTHYECKOMN
HAIPaBJIEHHOCTEN 10 XMMHHU C UCII0JIb30BaHUEM 000py1oBaHus 1ieHTpa «Touka pocTay.
[J YyeOnoro miana MbOVY «Enuceiickas COLL».

B o0ydyenun xumum OOJIbIIIOE 3HAUEHUE MMEET OJKCIEPUMEHT. AHAIM3UpPYs pe3yibTaThl
MPOBEIEHHBIX OIBITOB, Y4Yalluecs YOEXKTAITCs B TOM, YTO T€ WM HWHBIC TEOPETUYCCKUE
MIPEJICTaBJICHHSI COOTBETCTBYIOT UJIH IPOTUBOPEYAT PEaibHOCTH. TOIBKO OCYIIECTBIIAS XUMHUUECKUN
9KCIIEPUMEHT MOXKHO MTPOBEPHUTH JOCTOBEPHOCTH MTPOTHO30B, CICIAaHHBIX HA OCHOBAHHUH TCOpHH. B
MPOLIECCe IKCIIEPUMEHTATbHOM pPadOTHl ydaliuecss MPHOOPETaloT OMBIT MO3HAHWS PEealbHOCTH,
SIBJITFOIIUANCSA BAXKHBIM 3TarioM (OpMHUpOBaHUS y HHUX YOCKIEHUH, KOTOpPBIC, B CBOIO OYepe/b,
COCTaBJISIIOT OCHOBY HayYHOTO MHUPOBO33PEHUSI.

Buenpenne obopynoBanus nudpoBoii 1adboparopuu 1eHTpa «Todka pocTay MO3BOJIUT KAYECTBEHHO
M3MEHUTh TMpolecc oO0ydeHHs XUMUU. KoIWYecTBEHHbIE SKCIEPUMEHTHI MO3BOJIAT MOJYyYaTh
JOCTOBEPHYIO MH(OpPMAIMIO O IPOTEKAHWN TEX WJIM WHBIX XHUMHYECKUX TPOIECcCcax, O CBOMCTBAaX
BemiecTB. Ha OCHOBE TONYyYEHHBIX OKCIEPUMEHTANBHBIX JaHHBIX O0y4aembleé CMOTYT
CaMOCTOSITENTLHO JIeJIaTh BBIBOJBI, 0000OMIATh PE3YNbTAThI, BBISIBIATH 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO Oy/IeT CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIMYA O0YYEHUS TKOJIBHUKOB.

JList uzydeHus npeamera « XMMusi» Ha dTare OCHOBHOTO 00111ero oopazoBanust oTBoAuTcst 140 yacos:
8 kimacc —70 yacos;

9 xmacc —70 yacoB (68 yacoB MO IJIAHUPOBAHUIO).

Jlannast oOpa3oBaTenbHasi TMporpaMMa OOECTeYMBaeT YCBOCGHHE YYAIIUMHUCS Ba)KHEHIIMX
XUMHYECKHX 3aKOHOB, TEOPUH W TOHATUH; (QOpMHpYyeT MpeACTaBICHHE O POJTM XHMHH B
OKpY)XalIlleM MHpe W KH3HU uenoBeka. [Ipu 3TOM OCHOBHOE BHHMAaHUE YACNSETCS CYIIHOCTH
XUMHYECKHUX PEaKIHi U METOJaM HX OCYIIECCTBICHHUS.

OAHMM W3 OCHOBHBIX MPUHIIUIIOB MOCTPOCHHUS TPOTPAMMBI SBISETCS MPUHIUI JTOCTYIMHOCTH.
DKCIIepUMEHTAIBHBIC JIAHHBIC, TOJyYEHHBIC YYAIMMKCS IPU BHIMOJHCHHH KOJHMYESCTBEHHBIX
OTIBITOB, TMO3BOJISIIOT yYalIMMCS CAMOCTOSATEIBHO JI€7aTh BBIBOJBI, BBHISBISTH 3aKOHOMEPHOCTH.
[Tomxo/1bI, 3a7I0KEHHBIC B COJEPIKAHUE MPOTPAMMBI Kypca, CO3Jal0T HEOOXOJMMBIC YCIOBHS JUIS
CUCTEMHOTO YCBOGHHUsS YyYallMMHCS OCHOB Haykd, JUig OOecleueHUs pa3BUBAIOLIETO U
BOCITUTHIBAIOIIETO BO3/ICHCTBUS O0YUCHHUS HA TUIHOCTH ydarierocs. DopMupyeMble 3HaHUS JTOJKHBI



CTaTh OCHOBOM CHCTEMBbI YyOEXKJCHUU IWIKOJbHUKA, IIEHTPAIBHBIM SIPOM €ro Hay4HOTO
MHPOBO33PEHHUS.

Ha G6a3e nentpa «Touka pocra» oOecrneynBaeTcsi peain3anusi 00pa3oBaTEIbHBIX MPOTrPaMM
€CTECTBEHHOHAYYHOW U TEXHOJOTMYECKOW HampaBlIEHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSMU 3aKOHOIATENILCTBA B chepe 00pazoBaHus v ¢ yI€ToM pekomenaanuii dene-paabHOro
orepaTtopa yueOHOro npeamera « XuMHs».

OOpazoBatenbHass MporpaMMa TO3BOJISIET MHTETPUPOBATH PEATU3yeMble TOIXOIbl, CTPYKTYPY M
coJiep>KaHue MPU OpraHu3aluy 00ydeHus XUMuK B 8—9 kiaccax, BBICTPOEHHOM Ha 0a3e J1000ro u3
JOCTYIHBIX Y4eOHO-MeToanYecKuX komruiekcoB (YMK).

Hcnonw3zoBanne obopynoBanus «Todka poctay mpu peanusanuu nanaHord OIl mo3Bossier cozoams
yenoeus:

) uist pacIIupeHus CoAep X aHUsl MKOJIBHOIO0 XUMHUYECKOro 00pa3oBaHMUs;

[} u1st TOBBIIIEHUS TIO3HABATEIILHOM aKTHBHOCTH O0YUaIOIUXCSl B €CTECTBEHHOHAYYHOM 001acTH;
(] s pa3BUTHSL JIMYHOCTH peOEHKa B TMpoliecce OOydeHUsS XUMHUH, €ro CIOCOOHOCTEH,
(hOpMHUPOBAHHUS U YIOBICTBOPCHHSI COITUAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

[ muig paboThl ¢ OapEHHBIMU HIKOJbHUKAMHU, OPraHU3aAIMK WX PA3BUTHUS B PA3IMYHBIX 00JIACTSIX
00pa3oBaTeNbHOM, TBOPUECKOH EATEILHOCTH.

ean u 3apaun

(] Peanuzamusi OCHOBHBIX 00II€00pa30BATENbHBIX MPOTPaMM IO y4eOHBIM MpeaMeTam
€CTECTBEHHOHAYYHOW HAIpPaBIEHHOCTH, B TOM 4YHCJIE B pPaMKax BHEYPOUYHOU JESITEIIBHOCTU
oOyuaromuxcs;

[J BBEJICHHE COBPEMEHHBIX CpEACTB OOYYEHHsS M BOCHUTAHUS MJisi HM3yuyeHHUs (B TOM 4YHCIIE
HKCIIEPUMEHTAIBHOT0) TUCHUIUIMH (MOJyNiel) €eCTEeCTBEHHOHAYyYHOW HANpaBICHHOCTH TMpU
peanu3anuu OCHOBHBIX 0011e00pa3oBaTeIbLHBIX nporpamm u JIOITOJTHUTSIBHBIX
o011e00pa3oBaTeIbHBIX MPOTrpamMM, B TOM YUCIIE IS PACIIMPEHHsI COACPKAHUSI yIeOHOTo MpeMeTa
«XUMHAS.

(] BOBJIEUEHHUE YUAITUXCS B IPOCKTHYIO JIESITEIHbHOCTb.

[TpodunbHeli KOMIUIEKT o0OopynoBaHus LeHTpa «Touka pocra» obecrneunBaeT 3(PGEKTUBHOE
JOCTI>KEHHE 00pa30BaTeIbHBIX PE3YIHTATOB 00YUIAOIIMMHUCS 110 TPOrpaMMaM €CTECTBEHHOHAYIHOU
HaNpaBJIEHHOCTH, BO3MOXKHOCTb YIITYOJIEHHOTO N3yUeHHsI OTAEIbHBIX MIPEIMETOB, B TOM UHUCIIE IS
dbopMHupOBaHHUS  H300pETATENILCKOTO, KPEATUBHOTO, KPUTHYECKOTO MBIIUICHUS, Pa3BUTHUS
(GYHKIMOHATIBHOM TIpPaMOTHOCTH Yy OOYy4arolMXCs, B TOM YHCJIE€ €CTECTBEHHOHAyYHOH W
MaTE€MaTHYECKOM.

DKCIIEpUMEHT SIBJISETCSI UCTOYHUKOM 3HAHMM M KpUTEpUEM MX MCTUHHOCTU B Hayke. KoHuenuus
COBPEMEHHOT0 00pa30BaHMsI IOJPa3yMEBAET, UYTO B y4eOHOM SKCIIEPHMEHTE BEAYIIYIO POJIb JODKEH
3aHATh CAMOCTOSITEIbHBIN MCCIIEJOBATEIbCKUN YHEHUYECKHH SKCIIEPUMEHT.

COBpeMeHHBIG OKCIICPUMCHTAJIBHBIC HCCICAOBAHUA II0 XHUMHU YXKC TPYyAHO IPCACTABHUTH oe3
UCMOJb30BaHUSI HE TOJBKO AaHAIOTOBBIX, HO W IM(PPOBBIX H3MEPUTENbHBIX NpuOOpoB. B
®enepanbHoM [N'ocynapcrBennoM ObpazoBatenbHoMm Crangapre (PI'OC) mponucaHo, 4TO OTHUM U3
YHUBEPCAJIbHBIX YUYEOHBIX ACHCTBHM, IPUOOPETAEMBIX yYallUMHCS, JOJDKHO CTaTh yMEHHUE
«IPOBEACHHA OIIBITOB, MPOCTBIX OJKCICPUMCHTAIBbHBIX I/ICCHC}IOB&HHﬁ, MNpsAMBIX W KOCBCHHBIX
M3MEPEHUH C UCTIOIb30BAHUEM aHAIIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

VY4eOHBIN JKCIEPUMEHT 10 XWMHUH, TMPOBOAUMBIA Ha TPAIUIIMOHHOM OOOpyJIOBaHUHU, 0e€3
npuMeHeHHs IU(POBBIX JTa00paTOpHii, HE MOKET MO3BOJIMThH B MOJHON Mepe pelInTh BCe 3aJjauu B
COBPEMEHHOM LIKOJIE. JTO CBA3aHO C PSAOM IPUYHH:

[ TpaAMIIMOHHOE MIKOJbHOE O0OpYJIOBAHME M3-3a OTPAHUYEHUS TEXHUYECKMX BO3MOXKHOCTEH He
IMMO3BOJIACT IPOBOAUTE MHOTHE KOJITMUCCTBCHHBIC UCCIICAOBAHMA,



) AMUTENHHOCTH MPOBEICHUS XUMUYECKUX UCCIICIOBAHHUM HE BCET/Ia COTIIACYETCS C NTUTEIILHOCTHIO
y4eOHBIX 3aHATHIA,

(] BO3MOXHOCTH TPOBEJIEHUS MHOTHUX HCCIEJIOBAaHUN OTpaHHYMBACTCS TPEOOBAHHMSIMH TEXHUKU
0€30MacHOCTH U JIp.

[ludpoBas nabopaTopusi MOITHOCTBIO MEHSIET METOAMKY U COJEpKAaHUE HKCIIEPUMEHTAIBHON
JEATENILHOCTH U PeIlaeT BhILICTIEPeUnCIICHHbIC MPo0aeMbl. LIIupokuii CeKTp AaTYNKOB TO3BOJISET
yJarmMcs: 3HaKOMHUTBCS ¢ TTapaMeTpaMH XHMHUYECKOT0 SKCIIEPUMEHTA HE TOJIBKO HA KAYECTBEHHOM,
HO M Ha KOJMYECTBEHHOM ypoBHe. lludpoBas nabopaTopusi MO3BOJISET BECTH JIUTEIbHBIN
HKCIIEPUMEHT JIaXKe B OTCYTCTBHE IKCIIEPUMEHTATOPA, a 9aCTOTA MX U3MEPEHUH

HETIO/IBJIACTHA YEJIOBEUYECKOMY BOCHPHSITHIO.

B mpomecce ¢dopMmupoBaHHsS SKCHEPHUMEHTAIBHBIX YMEHHMH YYEHHMK OOydYaeTcs IpEICTaBIATh
uHpopmanuio 00 UCCIeIOBAaHUN B YETHIPEX BUIAX:

(1 B BepOaJbHOM: ONMCHIBATH OKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENIb SKCHEPHUMEHTA,
(bUKCHPOBAaTh BHUMaHUE HA U3MEPSEMbIX BEITMUUHAX, TCPMHHOJIOTHH;

(] B TAOJIMYHOM: 3aIIOJIHATH TaOIUIIBI JAHHBIX, JIEKAIHX B OCHOBE NOCTPOEHUsI TpaduKoB (TIpH 3TOM
y y4aluxcsi BO3HUKACT MePBUYHOE MTPEACTABICHHE O MACIITa0aX BEJIIMYUH);

] B rpa¢u4ecKoM: CTPOUTH I'padWiKH 110 TAOIWYHBIM JJAHHBIM, YTO JAET BO3MOXHOCTB IEpexo/ia K
BBIJIBIDKCHHUIO THIIOTE€3 O XapakTepe 3aBUCHMOCTH MEXIy BEIMYMHAMH (IIPU STOM YYHUTEIb
MIOKa3bIBAET MPEHMYIIECTBO B BH3YaJIM3allMM 3aBUCHMOCTEH MEXIy BEIWYMHAMHM, HATJISAIHOCTH U
MHOTOMEPHOCTb );

[ B BHJIe MaTeMaTHYECKHX YPAaBHECHHUM: IaBaTh MAaTeMaTHYECKOE OMUCAHUE B3aMMOCBSI3U BEJIUYHH,
MaTreMaTHdeckoe 0000IIEHHE.

[lepexom OT KaxkJOro OdTama TMpeACTaBlIeHUS WHPOPMAIMU 3aHUMAaeT JOBOJIBHO OOJIBIION
MPOMEXYTOK BpeMeHU. B 7—8 kiiaccax 3TOT mpoiiecc He0OXOAMM, HO B CTApIIUX KJIaccaX MOXKHO
ObUTO OBI ATO BpeMs TOTPATHTh Ha pelIeHHe Oojiee BaXKHBIX 3a1ad. B 3ToMm mane mudpoBbie
nmabopaTopun CyIIEeCTBEHHO SKOHOMSAT BpeMsi. DTO BpeMsl MOKHO moTpatuth cornacHo ®I'OC Ha
(hOpMHPOBAaHHUE WCCIEAOBATEIBCKUX YMEHUH YYalIUXCs, KOTOPBIE BBIPAXKAIOTCS B CIICTYIOIINX
JICUCTBUSX

[J onpenenieHne npoOJIeMblI;

[J mocTaHOBKa MCCIIEI0BATEIbCKON 3a1a4H;

[J mIaHupOBaHUE PEIICHUsI 3a1a4H;

(] MOCTPOCHHE MOJIEIICH;

[] BBIABHIKECHHE TUIIOTE3;

[] sKCIIepUMEHTaIbHAS TIPOBEPKA TUIIOTES;

(] aHaJIW3 TaHHBIX SKCIIEPUMEHTOB HJIM HAOJIOICHHUI;

[J popmympoBaHUE BHIBOJIOB.

1. COAEP KAHUE ITPOI'PAMMBI

BHeypo4Hoii nesiTeibHOCTH « XUMUSA» 115 8 knaccos (70 yacos)

€ MCNO0JIb30BaHUEM 00opyaoBaHusA HU(POBOI J1adopaTOpUn

«Touka pocra»

Pasnen 1. OCHOBBI 3KCIIEPUMEHTATBHOM XUMMH (22 1)

XHMHMS — HayKa SKCIIepUMEHTalIbHAs1. BBOAHBIN HHCTpYyKTax no Th

Jemoncmpayuonnotit Ixcnepumenm Ne 1.03HakomileHHE C Ja0OpaTOPHBIM 00OPYJOBAHUEM;
npuéMbl 6€30MacHOM paboOThI C HUM.

Ilpakmuueckasa paooma Ne 1. IlpaBuna TexHUKU Oe30MacHOCTH Hpu pabore ¢ Ja00paTOPHBIM
o0opynoBanueM. M3yueHnue cTpoeHus miaMeHm

MeTopl T03HAaHUS B XUMUU. DKCIIEPUMEHTAIIBHBIE OCHOBBI XHUMHUHU



Jlabopamopnuiii oneim Nel.PaccMoTpeHNE BEIIECTB C Pa3NIUYHBIMU (U3NYECKUMHU CBOWCTBAMU
(Menp, Kkene30, IUHK, cepa, BOAA, XJIOPU HATpUs

Jlabopamopnuwiit onvim Ne 2. «J1o kakoil TeMiepaTypbl MOKHO HarpeTh BELIECTBO?»
Jlabopamopnutii onvim Ne3.V3ydueHre CBONCTB BEIIECTB: Harpe€BaHUE BOJbl, HATPEBAHUE OKCHJIA
kpemuus (IV).

Jlabopamopmuwiii onetm Ne 4. «I3mepeHue TeMmnepaTypbl KUMEHUS BOJbI C MOMOIIBIO JAaTYMKA
TEeMIIepaTypbl U TEPMOMETPA»

Jlabopamopuwiit oneim Ne 5. «OnpeneneHue TemMnepaTypsl IJIaBJICHUS U KPUCTAILTU3AIMU METAILIA
[lepBoHavasibHbIE XUMUYECKHE MTOHATHSA. YHCTHIE BEIIECTBA U CMECH

Jlabopamopnuwtit onvim Ne6. VccnenoBanue (PU3MYECKMX M XUMHYECKHUX CBOMCTB MPUPOIHBIX
BELIECTB (M3BECTHSIKOB).

UYuctele BemiectBa U cMecu. CriocoObl pa3zieieHusi cMeceil: AeicTBMe MarHuTOM, OTCTauBaHHE,
¢buIbTpOBaHME, BRIIAPUBAHUE, KPUCTAIUIN3ALNUS, TUCTUILISAIUS.

Jlabopamopnutii onvim Nel. Pa3neneHue cMecu Kele3HbIX OMUIIOK U CEPhI C TOMOIIIbIO MarHuTa.
Jlabopamopuwiii onvim Ne8.llpurotoBieHue M pas3feieHUE CMECH XKejle3a U CEpbl, pa3JelieHue
cMecu He()TH U BOJIBI (PaCTUTEIHFHOTO Maciia v BOJIBI).

Ilpakmuueckasn paboma Ne 2. OBrajjeHre HaBbIKAMU Pa3/I€JICHUS OJHOPOJHBIX U HEOJAHOPOIHBIX
cMeceil: oTcTanBaHue, (PUIbTPOBAHUE, BHIIAPUBAHKE, KPUCTAIIN3AIUS, TUCTUILISAIUS (TIEPErOHKa).
dusznyuecKkrue 1 XUMUUECKHE SIBJICHUSI.

Hemoncmpayuonnoiii 3xkcnepumenm Ne 2. «BblgeneHue M TOIJOLIEHHWE TeIJa — MPU3HAK
XUMHYECKON PEaKIIun»

Jabopamopuuiii onvim Ne9.Ilpumepsl (QU3NYECKUX SIBICHUN: CTrHOAHUE CTEKISTHHOW TPYyOKH,
KUIISIYEHUE BOJIbI, IIaBJIEHUE NTapaduHa.

Jabopamopuviit  onevm  Nel(.llpumepbl XMMHUYECKMX  SIBJICHUH: TOpEHHE JPEBECUHBI,
B3aUMOJICVICTBHE MPaMoOpa C COJITHOM KMCIIOTOM.

ATOMBI M MOJIEKYJbl, HOHBI. BemecTBa MOJEKYJIAPHOTO W HEMOJEKYJISIPHOIO CTPOCHUS.
Kpucramnmueckue pemerku.

Hemoncmpayuonnviii oneim Ne 3.«Temneparypa IUIaBI€HHMS BELIECTB C Pa3HbIMU TUIAMU
KPUCTAJUIMYECKUX PELIETOK)

[IpocThie U cnoXKHBIE BELIECTBA. XUMHUYECKUN 3JIeMEHT. XUMUUYECKU 3HaK. [IpocTeie BemiecTna:
METaJIJIbl U HEMETAJIBI.

Jlabopamopnvui onetm Ne 11. 3HakoMCTBO ¢ oOOpa3llaMd MPOCTBIX BEIIECTB: METANIOB U
HeMmeTayIoB. OnucaHue CBOWCTB.

Jlabopamopnuuiii onvim Nel2.Vl3ydeHue oOpa3loB METasIOB M HEMETANIOB (Cephl, JKemesa,
IIOMUHMS, TpaduTa, Menu u ap.).

Cno>xHbI€ BEILIECTBA UX COCTAB U CBOMCTBA.

Jlabopamopnuwtit onvtm Ne 13. 3HaKOMCTBO ¢ 00pa3liaMu CJIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX
nopoJ. OnucaHue CBOMCTB.

Jemoncmpayuonnwiii 3kcnepumenm Ne 4. «PaznoxxeHue BoJIbl JIEKTPUYECKUM TOKOM»
Jlabopamopuwiit onetm Nel4.VIcuibiTaHue TBEpIOCTH BEIIECTB C NMOMOIIbI0 Kojutekuuu «lllkama
TBEPAOCTH.

@opMyIibl CIOKHBIX BellecTB. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTAB BEIIECTBA.
Jlemoncmpayuonnviii Ixcnepumenm Ne 5. «Paznoxenue ocHoBHoro kap6onara memu (II)
(MamaxuTa)»

@opmyJibl CIOXKHBIX BelecTB. KauecTBEHHBIN M KOJMYECTBEHHBIM COCTaB BellecTBa. Ha3BaHus
CJIOXKHBIX BelleCTB. PEakTUBBI. DTUKETKHU.

['pynmbl XpaHeHHs] peaKTUBOB. Y CIIOBHS XpaHEHUSI U UCIIOJIb30BaHUS.

3aKOH COXpaHEHMS MACChI BEILIECTB.

Jemoncmpavyuonnsiii 3kcnepumenm Ne 6.«3aKoH COXpaHEHHUS MacChl BEILIECTB)»

XUMHUYECKUE MpeBpalleHHsl. XUMUYECKHE PEaKIIUH.



Jlabopamopuwiii onvim Nel5.1lpyu3Haku NPOTEKaHMWsSI XMMHUECKUX pEaKLUii: HarpeBaHUE MEIHOMU
MIPOBOJIOKM; B3aMMOJIEUCTBUE pPACTBOPOB €IKOI0 HaTpa M XJOpUAa MEIW; B3aUMOJICHCTBUE
pPacTBOPOB YKCYCHOU KHCIIOTHI M TUAPOKApOOHATA HATPHUS.

XuMudeckue ypaBHEHUS. BbioiHeHne TPEHUPOBOUHBIX YIIPAKHEHUI 110 COCTABJICHUIO YPaBHEHHIMA
XUMHYECKUX PEAKIUI

Tunel XUMHYECKUX pEaKIU

Jlabopamopuwtit onetm Nel6. Tunbl XUMUYECKUX peakiuil: pasnoxkenue ruapokcuaa meau (II);
B3aUMOJICHCTBHUE kene3a ¢ pactBopoMm xiyopuna meau (II), Bzammonericteue okcuaa meau (II) ¢
pPacTBOPOM COJISTHOM KUCIIOTBI.

IToaroroska x I'MA, BIIP.

Tecmogvuit Konmponw: «OCHOBBI IKCIIEPUMEHTATIBHON XUMUM.

Pasznes 2. [IpakTHKYM 110 U3YYEHHIO I'a30B: KMCJI0poaa u Boaopoaa (7 1)

Kucnopon. Peakuuu, ucnonb3yeMble JUIsl IOTYYEHUs KUCIOpOa B JabopaTopuu
Jemoncmpayuonnsiii 3xkcnepumenm Ne 7. «llonydenue u cobupanue Kuciaopojia B 1adbopatopuu u
3aIl0JIHEHUE UM Ta30MeTpay

XHUMUYECKUE CBOMCTBA KUCI0poaa. OKCUIbI.

Jlabopamopuwtit oneim Nel7.«["openue cepsl 1 pochopa Ha BO3AYXE U B KUCTOPOIEH
Jlabopamopnutii onvim Nel8.« openue xene3a, MeJid, MarHus Ha BO3AyX€ U B KHCIIOPOJIe»
Jlabopamopusiii oneim Nel9. Paccmorpenue oOpasnoB oxcuaoB (yraepoma (IV), Bomopona,
dbocdopa, Menu, KablKs, )Keae3a, KPEMHHUS ).

IToaroroeka x I'MA, BIIP

Boznyx u ero coctas.

Jemoncmpayuonnwiii 3xkcnepumenm Ne 8. «OnpeneneHre cocraBa BO3yxa»

Bogopon. Ilonyuenue Bomopona. Mepsl OezonacHoctu mpu pabote ¢ Bogoponom. [IpoBepka Ha
4uCTOTY. I'pemyunii ras.

Jemoncmpayuonnsiii Ikcnepumenm Ne 9. «[lonydyenue u cobupanue BoJOpoAa B J1aOOpaTOPHUU.
OmneiT KaBenauiay

XuMunueckue cBoiicTBa Bonopoaa. [Ilpumenenue.

Hemoncmpayuonnutii sxcnepumenm Ne 10. «Ilonydenne BoI0po/ia peakifei allOMUHUS CO CMECHIO
cyabdaTa MeIu U XJIOPUAa HATPUSD)

Jemoncmpavyuonnsviii Ikcnepumenm Ne 11.«3aHUMaTeNbHbIE ONBITHI C BOJOPOJIOM: JIETaroIIast
0aHKa, B3PBIBAIOIIUECS MTY3bIPH, JETAIOIINE MBLIbHBIEC TAPUKH.

Tecmogutit konmpons: «[IpaKTUKyM 110 U3YYEHHUIO ra30B: KUCIOPOIa U BOJOPOIAy.

Pa3nes 3. IIpakTHKYM 110 H3Y4€HHIO CBOMCTB BOAbI M PACTBOPOB (9 4)

Bopma. MeTojb! onpeesneHus cocraBa BOJBI - AHAJIA3 U CUHTES.

Jlabopamopuwiit onvim Ne 20.«Onipenenenre BOJJOIPOBOJIHON U TUCTUIIMPOBAHHON BOJBI»
OuU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI.

Jlabopamopnuiii onvim Ne21.0Oxpacka UHAMKAaTOPOB B HEUTPAIBHOU cpenie

Jlabopamopnuwtit oneim No22.CpaBuenue mpoO BOIBI: BOJOMPOBOIHOM, U3 TOPOJICKOTO OTKPBITOTO
BOJIOEMA.

Bona — pactBopurens. PacTBopsl.

Jaoopamopuviii oneim Ne 23. «I3yuyeHue 3aBUCHUMOCTM pacTBOPUMOCTH BEIIECTBA OT
TEeMIIePaTypbI»

Hacepiiennbie 1 HEHACHIIIIEHHBIE PACTBOPBI.

Jlabopamopnwtii onvim Ne 24. «Habaw0enue 3a pocmom Kpucmasiios»

Jlabopamopuwiit onvim Ne 25. «llepecviujennutii pacmeopy

Ilpakmuueckasn paboma Ne 3 «Onpedenenue KOHUEHMPAUUU GeULECME KOJIOPUMEMPUYECKUM
MEmoOoM no KanudpoeouHoMYy 2paduKy»

Kpucramnoruapatsl.

Jabopamopnuwiit onvim Ne 26.«Onpedenenue memnepamypul paznoiceHus KpUCmaniocuopamay
IToaroroska x I'A, BITP

Tecmoswtii kKonmponaw: «[IpakTUKyM 110 U3YUYEHUIO CBOMCTB BOJIBI M PACTBOPOBY.



Paznen 4. OcHoBbI pacueTHoit xumuu (4 4)

Monp — enuHUIIA KOJMYECTBA BemlecTBa. MojspHas Macca. BblunclieHuss M0 XMUMHYECKUM
YpaBHEHHUSIM.

3akon ABorajipo. Momsipublit 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh T'a30B.

OO6paboTka 3KCIIEpUMEHTAIBHBIX JIAHHBIX C HCMOJb30BaHMEM HHppoBoil nadoparopun «Touka
poctay.Urenue rpadukoB, AMarpaMm

Pa3nea 5. IIpakTHKYM IO M3Y4YeHHMIO CBOICTB BelleCTB OCHOBHBIX KJIACCOB HEOPraHMYeCKHX
coequnenuii (12 v)

Oxcunpl: Ki1accuukanys, HOMEHKIIATypa, CBOWCTBA, MOJTy4YeHHEe, IPUMEHEHHUE.

Jlabopamopnuwtit onvim Ne27. HaGmroieHre pacCTBOPUMOCTH OKCHJIOB aTIOMHHHUS, HATPHS, KAJIbIIUS
U MEJIU B BOJE.

Jlabopamopuwiii  oneim  Ne28.0OmnpenesieHUe KHUCIOTHOCTU-OCHOBHOCTH  CpPE/bl  MOJYyYEHHBIX
pPacTBOPOB € TOMOUIbIO UHAUKATOPA.

Jlabopamopuutii onvim Ne29. [1onydeHue yriIeKMCIOro ra3a u B3auMOJACHCTBUE €ro C U3BECTKOBOM
BOJIOM.

I'unpoxcunpl. OcHOBaHUS: KiaccuuKaiys, HOMEHKIATypa, HOJIy4yeHue.

Jlabopamopnuiii onvim Ne3(0.B3aumoneiicTBre OKCUIOB KablLus U pochopa ¢ BOJOH, ONpeieIeHne
XapakTepa 00pa30BaBIIErOCs THIPOKCHIA C TIOMOIIBIO MHIUKATOPA.

Jlabopamopnuiit onvim Ne 31.«Onpenenenue pH pa3nuunbix cpen»

IIpakmuueckasa pavoma Ne 4 «Onpenenenre pH pacTBOpOB KUCIOT U IIEIOYEH

XuMudeckue cBocTBa ocHOBaHMM. Peakius Heiitpanuzanuu. OKpacka HHIUKATOPOB B IIEJIOYHOHN U
HeWTpasbHOU cpenax. [I[pumeHeHre 0OCHOBaHUM.

Jlabopamopuuwtit onbim Ne 32. «Peakiusi HEUTpaIu3aum».

Jemoncmpayuonnsiii sxcnepumenm Ne 12.«OcHoBanusi. TermnoBoil ad ekt peakuuu rupokcuaa
HATpPHUs C YTIIEKUCIIBIM ra30M»

Jlabopamopuwiit onvim Ne33.B3anmoielicTBHE pacTBOPOB KUCJIOT CO IIETIOYaAMH.

Jlabopamopnuiii oneim Ne34.TlonyyeHrne HEpaCTBOPHUMBIX OCHOBAHHMH U UCCIIEIOBAHUE X CBOWCTB
(1a mpumepe ruapokcuaa meau (11)).

AmdoTepHbIe OKCUIBI U TUAPOKCHIBI.

Jlabopamopnuiii onvim Ne35.1lonmyuenue aMmpoTepHBIX OCHOBaHMIA U UCCIIEIOBAHNE UX CBOMCTB (Ha
npumepe rugpokcua nunka (I0)).

Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. [lonydenue kucmuor.

XHUMUYECKUE CBOMCTBA KUCIOT

Jlabopamopnuui onvim Ne36.B3zaumojeilicTBue MeTauloB (MarHusi, IMHKA, >Kele3a, Meau) C
pacTBOpamMH KUCJIOT.

Jlabopamopnuiii onvtm Ne37.B3aumoneiictBue okcuaa menu (II) u oxcnama muHKa ¢ pacTBOpOM
CEpPHOM KHUCIIOTBHI.

Jlabopamopuviii  onvim Ne38. BsaumopneiicTBue pacTBOPOB KHCIOT C HEPacTBOPUMBIMU
OCHOBaHUSIMHU.

Conu. Knaccuduxanus. Homenxiatypa. CriocoObl nmosyueHust coneit

Ilpakmuueckasa paboma Ne 5. «IlonydeHre METHOTO KyIIOpOCay

CaoiictBa conell. 'eHeTHueckas CBsA3b MEXAY OCHOBHBIMH KJlacCaMH HEOPTaHUYECKUX COETUHEHHM
IIpakTnyeckas padora Ne6.Pemenue skcrnepuMeHTaNbHBIX 3agad 1o teme «lIpakTukym mo
M3Y4YEHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUIN

IToarororka xk I'A, BIIP

Tecmoegvui koumponv: «lIpakTMKyM 10 M3yYEHUIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COSAUHEHUNY.

Pa3nes 5. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOM M POEKTHOM AesiTe1bHOCTH (164)

TexHnka 0€30MaCHOCTH MPH BBIMOJIHEHUH CAMOCTOSTENBHBIX OIMBITOB U SKCIIEPUMEHTOB B JJOMAITHUX
YCJIOBHSX M C MCIIOJIb30BaHUEM 00OPY0BaHUS XUMHUECKOH JabopaTopuu.

IIpakTnueckas paGora Ne7. OOpameHue co crekioM (crudbaHue CTEKISSHHOW TpyOKH,
M3TOTOBJICHHE: MTUMETKH; KaWJUISIPOB; MPOCTEHINX Y3JI0B; MPOCTEHIINX MPUOOPOB)



XUMHUYECKUN aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN

TeopeTnyeckre OCHOBBI OMBITHO-3KCIIEPUMEHTATBLHON U MPOEKTHOM €S TEILHOCTH.

Br160p Tembl nnpoekTa. [InanHupoBanue 1eATeabHOCTH.

[TogroroBka mnpoekra. COop wuHOpManuu 10O AaHHOW Teme. MoJeaupoBaHUEe MPOSKTHOM
NESTEIbHOCTH.

Brinmonnenue yueOHBIX IPOEKTOB, OMBITHO-3KCIIEPUMEHTAIBHBIX PaldoT.

IIpakTnyeckue padornbl Ne§-12 o TemMaMm MPOEKTOB ydamuxcs

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpomexyTounas aTrecTanys. 3alUTA IPOEKTOB

[ToaroroBka k 'IA, BIIP: penienne npakTMKO OpUEHTUPOBAHHBIX 3aIaHUMN

ITonroroBka k 'MA, BIIP: pemienue npakTuko OpueHTUPOBAHHBIX 3a1aHUN

O06001eHre, cucTeMaTU3amus ¥ KOPPeKIUs 3HaHuK ydamuxcs 3a Kype « XUMUA», 8 knacc.
TecTOBBII KOHTPOJIb.

Temamuxka oOnbIMHO-IKCNEPUMEHMAIbHBIX U  NPOCKMHBIX padom ¢ UCHONb306AHUEM
ooopyoosanusn yenmpa « Touka pocmay:

1. DkcnepTH3a NPOAYKTOB MUTAHUS 110 YIAKOBKE.

2. OmnpeneneHye KauecTBa BOJIOIPOBOIHOM BOJIBI.

3. OnpexeneHue CBOMCTB BOJOMPOBOAHON U AUCTUIIIMPOBAHHON BO/IBI.

4. KucinoTHOCTh aTMOC(EPHBIX OCA/IKOB.

5. [lonyuyeHue KpucTauIOruapaTa MeIHOIO Kyrnopoca.

6.HabGumronenue 3a pocToM KpUCTalIOB.

7. IlonyyeHue nepechlllieHHbIX paCTBOPOB.

8. Ompezenenne TeMIepaTypbl pa3ioKeHUs KPUCTAIIIOTHAPATA.

9. Onpenenenyie KUCAOTHOCTH MTOYBBI.

10. M3yuenue 1men04HOCTH Pa3InYHbIX COPTOB MbLIAa U MOIOLIUX CPEJICTB.

11. anukatopHble CBOWCTBA PA3IMYHBIX pACTEHUI U LIBETOB (¢ omnpezeneHueM pH pacTBopoB).
12. Omnpeenenne kauecTBa XJ1eOOMeKapHOM MYKH U XJjie0a.

13. Onpenenenne kauecTBa KUCIOMOJIOYHBIX MPOAYKTOB.

14. Onpenenenue 3aBUCUMOCTU U3MeHeHUs! pH 11ebHOro U nacTepu30BaHHOIO MOJIOKA OT CPOKOB
XpaHEHHUSI.

15. OuncTka BoAbI IEPErOHKOM.

16. Ouncrka BoAbI OT 3arpA3HEHU.

17. IlpuroroBiieHre MOYBEHHOM BBITSKKU U onipeaesnenue ee pH.

18. Omnpezenenne CTeNeHN 3aCOJIEHHOCTH TTOYBBI.

19. KonuvecTBeHHOE OTpeeICHHE 3arPs3HEHHOCTH BEIIECTRA.

20. Ompenenenne macchl okcuaa menu (II), oOnapyxkenue okcuma yriepona (IV) u Bojsl,
MOJIy4aeMBbIX IIPU Pa3I0KEHUH OCHOBHOI'O KapOoHaTa MeJu (MajlaxuTa).

21. Ilonyuyenue, cobupanue U uAeHTU(DUKAIMS Ta30B (BOAOPOJA, KHCIOPOAA, YIJIEKUCIIOTO rasa,
aMMHaKa), MOHTa)X COOTBETCTBYIOIIUX MTPUOOPOB.

IIlpuMeyanue: JKENTBIM  MapKepoM  BBLIEIECHO cojaepxkaHue [IpuMepHON  mporpammel,
MPEIJIOKEHHOM BMETOMUECKMX PEKOMEHAAMd MHUHHUCTEPCTBA MpOCBelleHUss Poccuiickon
Oenepaniun 1o «Peanmuzamuu 00pa3oBaTeNBHBIX  MPOTPAaMM  €CTECTBEHHOHAYYHOM U
TEXHOJIOTUYECKON HAMPABICHHOCTEH MO XMMHUH C MCIOIh30BAaHUEM 000pyaoBaHus IieHTpa «Touka
pocTan(yTBEpKIEHBI pacropsikeHneM MuHuctepcTBa mpocsemenust Poccuiickoit @eneparuu ot 12
staBapst 2021 r.Ne P-6).

COJAEPKAHUE ITPOI'PAMMBI
BHeypo4HOii AesiTeibHOCTH « XUMMUSA» nas 9 knacca (70 yacos, o nJIaHMpPoOBaHUIO — 68 4)



€ MCI0JIb30BaHUEM 00opyaoBaHusA HU(POBOI J1adopaTopun

«Touka pocra»

Beenenne B kypc «Xumus-9» (2 1)

Beoonuwiii uncmpyxmaosic no Th. Xumusi — HayKa SKCTICpUMEHTAJIbHASL.

Hemoncmpayuonnwiii sxcnepumenm Ne 1.03nakomienue ¢ 1a00pamopuvim 000py0oanuem;
npuémol 6e30nacHoIl padbomol ¢ HUM.

BxoaHoe TectupoBaHue 10 TEOPETUUECKUM U MTPAKTUYECKUM 3HAHUAM 3a 8 KJlacc

Pa3znes 1. MHoroo0pa3ue XuMH4YeCKHUX PeaKkuil B IKCIIEPUMEHTAIbHON Xummu (154)

Tema 1. Knaccugukayua xumuueckux peaxyuii (6 u)

Krnaccudukanus XuMHUUECKUX PEaKIfil, peakluu COeTUHEHUS, pa3IoKEeHuUs, 3aMelIeHHs], OOMEHa.
OKHCIIUTENTBHO - BOCCTAHOBHUTENIbHbIE peakuuu. OKHUCIUTENh, BOCCTAHOBUTENb, MPOIECCHI
OKHUCJIEHUs, BOCCTAHOBJIEHUs. (COCTaBJIEHHE YpaBHEHUM OKHUCIHUTEIBHO - BOCCTaHOBUTEIBHBIX
peaKImii ¢ TOMOIIBIO METO/Ia SJIEKTPOHHOTO OanaHca.

TemnoBsie A3 (HeKTh XUMUYECKUX PeaKuil. DK30TePMUYECKUE U SHIOTEPMHUUECKHUE PEAKIIH.
Tepmoxnmuueckue ypaBHeHUA. CKOPOCTb XMMUUYECKUX peakiuil. DakTopbl, BAUSIOLUIME HA CKOPOCTh
XUMHUYECKUX peakuuil. [lepBoHadanbHble NpeICTaBICHUs O KaTaJlu3e.
Lemoncmpayuu./[lemoncmpayus onvlmos, GbIACHAIOWUX 3A8UCUMOCINb CKOPOCMU  XUMUYECKUX
peaxkyuil om pasiudHuiX haxmopoa.

Tabnuyvr « Oopamumsie peakyuuy, «Xumuyeckoe pagrnosecue», « CKopocmv XumMuueckol peakyuuy.
Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuieckum ypasHeHusiMm.

Ilpakmuueckasn paboma Nel. H3zyuenue enuanus ycioeuil npogedeHus Xumuieckoil peakyuu na
eé ckopocmo.

Oo6patumbie peakiuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. dnexmponumuueckasn ouccouyuayus (9 u)

XUMHYECKHE PEaKIMH, WAYIIME B BOJHBIX PACTBOpPAX. DJIEKTPOJUTHI U HEIICKTPOJIUTHI. OHBL
Katuonsl u annonsl. ['ugpatHas Teopus pacTBOpOB.

DNEeKTPOIUTHYECKAsT AUCCOLUAIUS KUCIIOT, OCHOBaHMM, coyiell. Cialble U CUIIbHBIE 3JIEKTPOIUTHI.
Crenenp nuccounanuu. Peakiuu MOHHOrO oOMeHa. YCIOBHUS NMPOTEKaHHs peakiuil oOMeHa 10
KOHIIa. XHMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAUHEHHH B CBETE
MPEJICTABICHU 00 JIIEKTPOIUTUYECKON TUCCOLMAIMU U OKHUCIUTEIbHO — BOCCTAHOBUTEIHHBIX
peaKIusX.

[lonsiTe o ruzponu3e comneil.

Pacuémur no ypasnenusam xum. peaxyutl, eciu 00HO U3 ewecme 0aHo 8 usdvlimke.

Jemoncmpayuu. Hcnvimanue pacmeopoe eeujecme Ha 21eKmpuyecKyro npogooumocms. /leudxcenue
UOHO8 8 INEeKMPUYECKOM noJe.

Jlabopamopuvie onvimwl. Peakyuu obmena medncoy pacmeopamu 31eKmpoaiumos.

Ilpakmuueckan paboma Ne2. Pewenue 3xkcnepumenmanwvhvix 3aday no meme «Ceoiicmea
KUCiom, OCHOBAHUTL U CONell KAK IJ1IeKMPOIUM 06,

TecTOBBII KOHTPOJIb.

Paznen 2. [IpakTUKYM 10 M3y4Y€eHHIO CBOWCTB MPOCTHIX BelIeCTB: HEMETANJIOB H METAJLI0B, UX
coequHeHuit (394)

Tema 3. I'anozenwt (5 u)

Hewmeramnsl. ['anorenst. [TonoxeHne B NeprUOIMYECKON CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHHE
ux atomoB. Haxoxxnenue B npupoje.

Ou3NYeCKe U XMMHYECKHE CBOMCTBa TayioreHoB. [lojiydyeHne u mMpUMEHEHHE TaJoreHOB. XJIOpP.
duznueckue U XUMHUUYECKHE cBoiicTBa xJiopa. [Ipumenenue xmnopa. XnopoBonopoa. duznueckue
cBorctBa. [lonyuenne. CoinsiHast kucinoTa U ee conu. KauecTBeHHast peakuus Ha XJIOPHUJ — HOHBI.
PacnioznaBanue XaopuaoB, OpOMHIOB, HOIUIOB.

Hemoncmpayuu. @usuueckue ceoticmsa 2anozenos. llonyyenue x10po8oo0opooa u pacmeopenue e2o
8 8o0e.

Jlabopamopusie onvimul. Pacnosnasanue conanoii Kuciomol, X10puoos, 6pomuoos, uooudos u tood.
IIpakmuueckasa paooma Ne 3. Ilonyyenue conanoi Kuciomol u uzyuenue e€ ceolcmse.



Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. IlonoxkeHre B NepruoAUYECKON CUCTEME XMMHYECKUX SJIEMEHTOB, CTPOEHUE HMX
atomoB. Cepa. Amtorponus cepbl. Pu3nueckue U XuMHUUeckue cBorictBa. Haxoxaenue B npupoje.
[Ipumenenue cepsl. CepoBoaopon. CepoBoaOpOIHASI KUCIOTA U €€ coiu. KauecTBeHHas peakuus Ha
cynbua- nonsl. Oxeun cepsi (IV).

CepHas kuciora. XUMHYECKHE CBOMCTBA pa30aBIICHHONW W KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI.
KauecTBeHHas peakius Ha cynb(ar- HOHbI. XMMHYECKHE PEAKIIUHU, JIS)KAIUE B OCHOBE MOJTyUCHUS
CEPHOU KUCJIOThI B IPOMBIIUIEHHOCTH. [ [piMeHeHne CepHON KUCIIOTHI.

Hemoncmpayuu. Annomponus Kuciopooa u cepuvl. 3HaKOMCmMeo ¢ 00pa3yaMu RPUPOOHBIX CYIbPUOO0S,
cynbghamos.

Jlabopamopnvie onvimol. Pacnosnasanue cynvguo-, cyrbgum- u cyib@am-uoHos 8 pacmeope
Ipaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0ad no meme «Kuciopoo u cepay.

Tema 5. A3om u ¢pocghop (9 u)

AzoT u docdop. [TonoxxkeHne B MepuOAUYECKON CUCTEME XMMHUYECKUX AJIIEMEHTOB, CTPOCHHE UX
aTOMOB. A30T, GU3HUYECKHE U XUMUIECKIE CBOMCTBA, MMOJIydeHUE U TpuMeHeHne. KpyroBopot azora
B npupone. Ammuak. dusnueckue M XMMHUUYECKHE CBOWCTBA, MOJIyueHHE, NpuMeHeHue. Conu
aMMOHUS. A30THas KHUCJIOTa W €€ CBOHCTBAa. OKHUCIHUTENbHBIE CBOMCTBA a30THOM KHUCIOTHI.
[TonydyeHne a30THOM KHUCIOTHI B J1a0opaTOpuu. XHUMUYECKHE PEaKlUU, Jiekallhue B OCHOBE
MOJTyYEHUS a30THOM KUCIOTHI B TpoMbIliuIeHHOCTHU. [Ipumenenue. Comu. A30THBIC yIOOpEHHS.
®ocop. Amnorponusa. DOusznueckue u xummuueckue cpoictBa. Okeun docehopa (V). PocdopHas
KHCJIOTA, €€ COJIU U yI00peHus.

Hemoncmpayuu. Ilonyuenue ammuaxka u e2o pacmeoperue 8 goode. O3naxomlenue ¢ obpazyamu
NPUPOOHBIX HUMPAMos, ochamos.

Jlabopamopuvie onvimel. B3aumooeiicmeue coneti ammonus co wenouamu. O3HakomieHue c¢
azomuvimu U hocghopHviMU YOOOPEHUAMU.

Ilpakmuueckaa paboma Ne5. Ilonyuenue ammuaka u uzyuenue e2o c60iicme.

Pewenue 3a0au ma onpeodenenue maccogou (006bEMHOU) 00aU 8bIXO0A NPOOYKMA pearyuu Om
meopemuyecKy 03MOACHO2O.

Tema 6. Yenepoo u kpemnuii (8 u, no naanuposanuio — 7 4))

Yraepon u kpemHuii. IlonoxkeHue B NEPUOJMYECKOM CHUCTEME, CTPOEHUE AaTOMOB. YTJIEPOI.
Amnorponusi. duszndeckue M XUMHYECKHE CBOWMCTBa yriepoja. AncopOuus. YrapHbld ras.
VYrnekucnelii ra3. YroibHas KUCIOTa U ee conu. KadecTBeHHas peakiius Ha KapOOHAT — HOHBI.
Kpyrosopor B npupoze.

Kpemunit. Oxcun kpemuus (IV). KpemHueBas kucinora 1 ee COu.

Crexno. [lemenT.

Hemoncmpayuu. Kpucmaniuveckue peuwlemku aimaza u epaguma. 3uakomcmeo ¢ obpazyamu
NpUpOOHbIX Kapbonamos u cunukamog. O3HaKOMAeHue ¢ pasIudHbIMU BUOAMU MONIUBA.
Os3HakomueHue ¢ 8Uudamu cmekid.

Jlabopamopuvie onvimul. O3nakomaeHue co C8OUCMBAMU U 83AUMONPESPAUEHUIMU KAPOOHAMO8 U
euopokapbonamos. Kauecmeennvle peakyuu Ha KapOOHam- U CUTUKAM-UOHDL.

Ilpakmuueckaa paooma Ne6. Ilonyuenue oxcuoa yenepooa (IV) u u3yuenue ezo ceoiicme.
Pacno3nasanue kapoonamoe.

Pewenue 3a0au na eviuucnenue maccol unu 06véma NpoOyKma peakyuu no U38eCmHol macce uiu
00bEMY UCXOOHO20 Belecmsa, cooepircaue2o npumeci.

Koumponvnasa paooma Ne2 no meme «Hememannwiy.

Tema 7. Oowgue ceéonicmea memannog (14 u, no nnanupoeanuro — 13u)

Meramnsl. [lonoxkeHne B NEpUOAMYECKON CHUCTEME, CTPOEHHE aTOMOB. MerayuMueckas CBS3b.
@dusnyeckne CBONCTBA. P akTUBHOCTH METaUIOB.CBOMCTBa MeTaiwioB. OOmmue crocoObl
nosryyeHus1. CIutaBbl METaJUIOB.

[llenounsle meTtaibl. [lonoxeHnue B nepuoanYecKo cucreMe, crpoeHue aromoB. duznueckue u
xuMmHuueckue cpoiictBa. [Ilpumenenne. Haxoxnenue B mpupoe.



[[lenounozemenpuble MeTayuibl. [lojokeHHE B MEPUOJUYECKOM CHUCTEME, CTPOEHUE aTOMOB.
dusnyeckue U Xumuueckue cBorctna. [Ipumenenue. Haxoxaenue B npupojae. Marauii v Kaibuuu ,
UX BaXXHEWIHe coequHeHus. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHHUSL.

Amromunuil. [lonoxxeHne B nepuoauvecKoil cucreMe, CTpoeHue atToMoB. OU3nyeckue 1 XUMUYECKHe
cBoiicTBa. [Ipumenenue. Haxoxaenue B npupose. AM(POTEepHOCTh OKCH/IA U THIPOKCHAA ATTFOMUHHUSL.
Kenezo. [lonoxxeHne B NepUOIUYECKON CHUCTEME, CTpOEHHE aTOMOB. DU3NUYECKHE U XUMHUUYECKHE
ceorictBa. [Ipumenenne. Haxoxnenue B mpupone. BaxHeilme coeqWHEHUs Keine3a: OKCHIBL,
ruapokcuabl U cou xenesa (1) u sxenesa (I11). KauecTBeHHas peakiust Ha HOHBI.

Hemoncmpayuu. 3nakomcmeo ¢ 06pazyamu 8ANCHEUWUX COAel HAMpUs, Kaaus, NPpUpoOHbIX
COeOUHeHUl Kanbyus, pyoamu xceiezd, cOeOUHEeHUAMU alioMUHusA. Bzaumooeilicmsue wjenounsix,
We0YHO3EMENbHBIX MEMANN08 U ANOMUHUA ¢ 6000U. Corcueanue dxceneza 6 KUCI0pooe U Xiope.
Jlabopamopuvie onvimul. Ilonyuenue uopoxkcuoa antoMuHus u 83aumooeticmaue e2o ¢ KUCI0mamu u
wenouamu. llonyuenue eudpoxcuoos xcenesa(ll) u (Ill) u 63aumooeiicmeue ux c Kuciomamu u
wenouamu.

Ilpakmuueckaa paboma Ne7. Pewienue sxcnepumenmanvHolx 3a0auy no meme «Memannvl u ux
coeOuHenun.

TecToBBIi KOHTPOJIb.

Pa3nen 3. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIBHON U IPOEKTHOM JAesiTeJIbHOCTH (124)

TexHnka 0€3011aCHOCTH ITPU BBIOJIHEHUN CAMOCTOSTENIbHBIX OIBITOB U 3KCIIEPUMEHTOB B JIOMAIIHUX
YCIOBUSIX U C UCTOJIb30BAaHUEM 000PYIOBAHMS XUMUYECKON 1a00paTopuu.

IpakTnyeckass padora Ne8. OOpamenne co CTEKIOM (Cru0aHWe CTEKISIHHOW TpYOKH,
M3TOTOBJICHHE: MMUIETKU; KAMUUISIPOB; MPOCTEUIINX Y3JI0B; MPOCTEHIINX TPUOOPOB)

XUMHYECKUN aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBII

TeopeTrnyeckre OCHOBBI ONBITHO-3KCIEPUMEHTAIBHON U MMPOEKTHOM €ATEIbHOCTH.

Br160p TeMbl npoekTa. [1nanupoBanue 1esTenbHOCTH.

[ToarotoBka mnpoekta. COop uHpopmanuu Mo [HaHHOW TeMme. MojaenupoBaHHE NPOESKTHON
NEATEIbHOCTH.

Brinmonnenue y4eOHbIX TPOEKTOB, OMBITHO-3KCIIEPUMEHTAIBHBIX Pa0doT.

IIpakTuyeckue padorbl Ne§-12 o TemMam MPOEKTOB ydamuxcs

IToaroToBka yueOHBIX IPOEKTOB K 3aIIUTE

IIpomexyTounas arrecranms. 3alUTa IPOEKTOB

ITonroroBka k 'MA, BIIP: pemenue npakTuko OpUEHTUPOBAHHBIX 3a1aHUN

[TonroroBka k 'MA, BIIP: pemienne npakTMKO OpUEHTUPOBAHHBIX 3a/1aHUN

O06oOuieHne, cucrtemMaTu3alus U KOPPEKLHMs 3HAHUM ydammxcs 3a Kypc «OKCIepUMeHTalbHas
XHAMHUSA», 8 KI1acc.

TecToBBIN KOHTPOJIB.

2. ITAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI

BHEYPOUYUHOH AesiTeqabHOCTH «XUMMUA»

AJs 8-9 KJ1accoB ¢ McnoJib30BaHueM o0opyaoBaHus HeHTpa «Touka pocTa»

C ONMMCAHUEM YHHBEPCAJIBHBIX Y4eOHBIX JeHCTBHH, JOCTUTAEMBbIX 00y4AIOINIMHUCS
Juunocmmuule pesynomamol

Obyuarowuiics noay4um 603MONCHOCMb OISl popmMuposanus ciedyrouux iuiHocmusvix YV/:

(] onpeneneHrne MOTUBALIMY U3YUYEHHUS yUeOHOrO MaTepuara;

[] oIleHMBaHHE yCBAaMBAaeMOIO Yy4eOHOro MaTepualia, HUCXOJid M3 COLUHUAIbHBIX W JIMYHOCTHBIX
IIEHHOCTEH;

[ TOBBILIIEHHE CBOET0 00pa30BaTEIHHOIO YPOBHS U YPOBHSI TOTOBHOCTH K W3YYEHHUIO OCHOBHBIX
HCTOPUYECKHUX COOBITHI, CBA3aHHBIX C PA3BUTHEM XUMUU U 0OIIECTBA;

[J 3HaHWE IpaBUJI IOBEJCHUS B UPE3BbIUAWHBIX CUTYAILIHSIX;

() ollCHMBaHKE COITMAIBHOMN 3HAYMMOCTH MPOQECCHIA, CBI3aHHBIX C XHMHEH;

(] BnazieHue mpaBuIaMu O€30TMacHOro oOpalleHus ¢ XUMUYECKUMU BEIIeCTBaMU U 000pyI0BaHUEM,
MPOSIBJIEHUE 3KOJIOTUYECKON KYJIbTYPBI.



Memanpeomemmnoie pe3yiomamal

Pezynamusnvie

Obyuarowuiica NOIYUUM 8O3MONCHOC O/ POPMUPOBAHUS Ce0YVIOWUX peyaamusHulx Y V/]:

] menemnojaraHue, BKIIOYasl IOCTAHOBKY HOBBIX Ilesied, TpeoOpazoBaHue MpaKTHUUECKOH 3a7auu B
MO3HABATENIBHYIO, CAMOCTOSITEIBHBI aHAINW3 YCJIOBHHA JIOCTM)KCHHS II€TM Ha OCHOBE ydéra
BBIJICJICHHBIX YUHUTEIEM OPUEHTHPOB JIEHCTBUS B HOBOM y4eOHOM MaTepuase; IIaHUpOBaHHE MyTH
JIOCTHMKCHHUS IIEJICH;

[] ycTaHaBl€HUE 1IeNIEBbIX TPUOPUTETOB, BHIJICIICHUE AIbTEPHATUBHBIX CIIOCOOOB JIOCTHKEHUS II€JIH
1 BbIOOp Hamboee 3 HeKTHBHOTO CrIocooa;

[ yMeHHE CaMOCTOSITEIbHO KOHTPOIMPOBATH CBOE BPeMsl U YIPABISATh UM;

[ yMeHHe TPUHUMATh PEIICHUS B TPOOIEMHOMN CUTYaITUH;

[J mocTaHOBKa y4eOHBIX 3aj1a4, COCTaBJICHHE I1JIaHa U [TOCJIeI0BATEIbHOCTU JCHCTBHIA;

() opranu3aiust paboyero MecTa MpH BBITOJIHEHUH XUMHUYECKOTO KCIIEPUMEHTA;

] IpOrHO3UpOBaHKE Pe3yJIbTATOB 00YUYECHHUsI, OlIEHHBaHNE YCBOCHHOI'O MaTepHaa, OIleHKa KauecTBa
Y YPOBHSI MOTYYCHHBIX 3HAHHIA, KOPPEKIIUS TJIaHA U CII0c00a ASHCTBHSI MPU HEOOXOAMMOCTH.

lloznasamenvhule

Obyuarowuiics noay4um 603MONCHOCMb 0l popmMuposanus ciedyrouux nosHasamenvuvix YV/:

[} mouck u BhIJeNICHHE HHPOPMALINH;

(] ananu3 yciaoBuit ¥ TpeOoBaHMHM 3a/1a41, BBIOOD, COMIOCTABIICHHE K 000CHOBaHUE CI10c00a peIeHus
3a]1a4H;

1 BbIOOp Hambosee 3(G(EKTUBHBIX CIIOCOOOB pEIIEeHUs 3aJauyd B 3aBHCUMOCTH OT KOHKPETHBIX
YCIJIOBM;

(] BBIIBUKEHUE 1 00OCHOBAHME IT'MIIOTE3BI, BBIOOP criocoba e€ NpOoBEepKH;

[] caMOCTOSITENIbHOE CO3JaHHE AJIrOpUTMa JESTEIBHOCTH MPH PEIIEHUU MPOoOJIEM TBOPUYECKOTO U
IIOMCKOBOTO XapaKTepa;

] yMeHHMsI XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOWCTBAM;

[] onuchIBaHUE CBOMCTB: TBEPABIX, JKUAKHX, Fa3000pa3HbIX BEIIECTB, BbIIEJICHNE UX CYILIECTBEHHBIX
MIPU3HAKOB;

[ m300pakeHre cocTaBa MPOCTEHIINX BEIIECTB ¢ MOMOIIBIO XMUMUYECKUX (OPMYJ M CYIIHOCTH
XUMHUYECKHUX PEaKIUH C TOMOIIbI0 XUMUYECKIX YPAaBHEHU;

[l mpoBeneHHe HAOJIOJEHUN, OMMCAHUE IMPU3HAKOB U YCIOBUH TEUYEHUS XUMHMUYECKHX pEaKIHi,
BBINIOJTHEHUE XHMMUYECKOTO JKCIIEpUMEHTa, BBIBOJAbI Ha OCHOBE aHaiu3a HaOMIOJAeHUH 3a
HKCHEPUMEHTOM, pelleHue 3ajady, MOJyYeHHEe XUMHMYECKOW HHGOpMAlMM U3 Pa3INYHbIX
HUCTOYHUKOB;

] yMeHHe OpraHu30BbIBaTh UCCIIEOBAHHE C IIEIbIO IIPOBEPKU TUIIOTES;

[ yMeHHe JiesaTh yMO3aKII0UeHUs] (MHAYKTUBHOE U 110 aHAJIOTUHN) U BHIBOJIBI;

(1 ymeHHe OOBEKTMBHO OIIEHMBAaTh MH(OpMAIMIO O BeELIeCTBaX M XUMHUYECKUX IIpolieccax,
KPUTHYECKH OTHOCUTBCS K NICEBJOHAYUYHON HHPOPMAILIUH.

Kommynuxamuenule

Obyuarowuiics ROYYUM 803MOICHOCHb 05 POPMUPOBAHUL CLEOYVIOUUX KOMMYHUKamuguvlx YV/{
(] momHOe M TOYHOE BBIPAKEHHWE CBOUX MBICIEH B COOTBETCTBHM C 3aJadyaMd U YCJIOBHUSIMU
KOMMYHHKAIIIH;

[} ajmexBaTHOE UCIOJIb30BAaHNUE PEUEBBIX CPEJICTB JUIS yJacTHs B IUCKYCCHM U apr'yMEHTAlluu CBOEH
MO3UIIMK, YMEHHE NPEICTABIATh KOHKPETHOE COJIEpKaHHE C COOOIIEHHMEM €ro B IMHCbMEHHOW U
ycTHOM (opMme, ompeseseHue crnocoO0B B3aUMOACHCTBUS, COTPYIHHUYECTBO B IMOHMCKE M cOope
nH(pOpMaINH;

] ompeneneHue crocoOOB B3aUMOJAEHCTBUS, COTPYJHUYECTBO B IOUCKE U cOope HMHGOpMAIUH,
yyacThe B JAMajore, IUJIAHUPOBAHUE OOLIMX CIOCOOOB palOThI, MPOSIBIECHHE YBAXKUTEIHLHOTO



OTHOILIEHUsS K JPYIMM YYalluMCs; OIMCAaHUE COJEPKAHMS BBIIOJIHSAEMBIX JEHUCTBUM C LENbIO
OPUEHTUPOBKH B NPEAMETHO- IIPAKTUYECKON EATCIBHOCTH; YMEHHs YYUTBIBATH Pa3HbIC MHEHUS U
CTPEMUTBCS K KOOPAVHALIMY PA3JIMYHBIX ITO3UIMNI B COTPYIHUYECTBE;

1 popmynupoBaTh COOCTBEHHOE MHEHHME M IMO3UIHIO, apIyMEHTUPOBATh U KOOPIUHUPOBATH €€ C
MO3UIMAMU TAapTHEPOB B COTPYIHHUYECTBE IMPH BBHIPAOOTKE OOIIEr0 pPEIICHHS B COBMECTHOU
NESTEIHOCTH;

(]  ocymecTBISITh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYIAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb;

[} maHupoBaTh 00IIHE CIIOCOOBI PaOOTHI; OCYIIECTBIATH KOHTPOIIb, KOPPEKIUIO, OLEHKY JeCTBUI
napTHépa, yMeTb yOexX1aTh;

[] WCIOib30BaTh aJEKBAaTHBIE SI3BIKOBBIE CPEJCTBA JUIsl OTOOpPaKEHHsI CBOUX YYBCTB, MBICIIEH,
MOTHBOB U ITOTPEOHOCTEN; 0TOOpakaTh B peuu (ONHUcaHue, 00bICHEHHE) COJIEpKaHUE COBEPLIAEMbIX
JeiicTBUH, Kak B (popMe rpOMKOI COLMaIM3UpOBAHHON PeUH, TaK U B (hopMe BHYTpEHHEH peun;

[] pa3BHUBaTh KOMMYHHMKATHBHYIO KOMIIETCHIIMIO, HCIIOJb3Ysl CPEICTBA YCTHOH M NHCbMEHHOMN
KOMMYHHKAIIMH TP pabOTe ¢ TEKCTaMU y4eOHUKA U JOTIOJHUTEIHHOM TUTEPaTypoid, CIPaBOYHBIMHU
TaOJIULAMHU, ITPOSBIATH TOTOBHOCTD K YBAKCHUIO MHON TOUKHU 3PEHUS ITPU 00CYKIEHUH PE3yIbTaTOB
BBITIOJIHCHHOU PabOTHI.

Ilpeomemmnwie pe3yromamol

Obyyarowuiica Hayyumcs:

] IpUMEHSTh OCHOBHBIE METOIbl IO3HAHUS: HAOIOEHNE, U3MEPEHHE, SKCIIEPUMEHT;

[ omMchIBaTH CBOMCTBA TBEPIBIX, MKHUIKHX, ra3000pa3HBIX BEIIECTB, BBIJCINSS UX CYIIECTBEHHBIC
MIPU3HAKY;

[J pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUS MAacChl BEIIECTB, aTOMHO-MOJIEKYISIPHON TEOPUH;

) pa3auyaTh XUMHAYECKUE U (PU3NICCKUE SIBIICHUS,

[ Ha3bIBATh MPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMHUECKUX PEaKIIHii;

[J cobmoaaTs mpaBuia 0e30macHoi paboThI MPU MPOBEIECHHUH OIBITOB;

[J mosib30BaThcs 1a00PaTOPHBIM 000PYIOBAHHEM U MTOCYAOH;

[} momy4atb, coOOMpaTh ra3000pa3Hble BEIIECTBA M PACIIO3HABATH UX; XapaKTePH30BaTh (PHU3UUECKUE
U XMMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKUX COEAMHEHHH, MPOBOJUTH OIBITHI,
MOATBEPIKIAIOIINE XUMUYECKUE CBOMCTBA U3YUECHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

] pacKpbIBaTh CMBICII IOHSITUSI «PACTBOP», BEIUUCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JI€H PAaCTBOPEHHOTO BEILIECTBA;

[] xapakTepu30BaTh 3aBUCUMOCTH (PU3UYECKMX CBONCTB BEUIECTB OT THIA KPUCTAILTUYECKON
PEMIETKU, OMPEIEIATh BUJl XUMUYECKOM CBSI3M B HEOPTAaHUYECKUX COCIMHEHUSIX;

[] packpbIBaTh OCHOBHBIC IIOJIOKEHHUSI TEOPHH JJIEKTPOJIUTUYECKOM THCCOIUAIUHN, COCTABISATH
YPaBHEHUS DJICKTPOJUTHYECKOM JIUCCOLMAIMUA KHUCIOT, IIEI0YeH, COJIeW M peakluid HOHHOTO
oOMeHa;

[J pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN, ONPEEISTh OKUCIUTEh U
BOCCTAHOBUTENb, COCTABIISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN;

() Ha3pIBaTh (PAKTOPHI, BIUSIONMINE HA CKOPOCTh XMMHYECKOHN peaKIluu;

[J XapakTepu3oBaTh B3aUMOCBS3b MEXKJIY COCTaBOM, CTPOCHHUEM M CBOICTBAMHU HEMETAIJIOB U
METaJlIOB;

] IPOBOJUTH OMBITHI 110 TOJYYSHHUIO U H3YUYEHUIO XUMHUYECKUX CBOMCTB Pa3IMUHBIX BEIIECTB;

) rpaMOTHO 00Opalnarhkesi ¢ BEIeCTBaMU B TOBCETHEBHOMN KU3HHU.

Odyuarouwguiica noayuum 603MOMCHOCMb HAYUUMbCA:

[ BBIIBUTaTh U TPOBEPSITH IKCIEPHUMEHTAIHLHO TUIIOTE3bl 0 XMMHUYECKUX CBOHCTBAX BEIECTB Ha
OCHOBE HX COCTaBa M CTPOEHMSI, X CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEAKIIUU, O XapaKTepe U
MPOAYKTaX PAa3IUYHBIX XUMHUECKUX PEAKLIUH,;



[J XapakTepu3oBaTh BEILIECTBA IO COCTaBY, CTPOEHHUIO M CBOMCTBaM, yCTaHABIUBATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JAaHHBIMH XapaKTepUCTUKAMU BEIIECTBA;

[J COCTaBJSITh MOJIEKYJIIpHbIE W TIOJIHbIE HOHHBIE YPABHEHMSI 10 COKpAIIEHHBIM HOHHBIM
YpaBHEHUSM;

(] TpOrHO3HPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBJIATH OKUCIUTEIbHBIC WM BOCCTAHOBUTEIHHBIC
CBOMCTBA ¢ y4€TOM CTEIIEHEH OKUCICHUS 2JIEMEHTOB, BXOISIINX B €r0 COCTaB;

[J BBIABUTATh U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bI O Pe3yJIbTaTax BO3JIEUCTBUS Pa3IMUHbBIX
(bakTOpoB Ha U3MEHEHHE CKOPOCTU XUMHUUYECKOIN peaklnu;

(] wucronb30BaTh MPUOOPETEHHBIE 3HAHUS JUIS OKOJOTHYECKH TIpPAaMOTHOTO TIOBEJCHUS B
OKpY>Kalolleu cpene;

(] MCTIONIB30BATh MPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHIIMH MPU BBITOJIHEHUH IPOEKTOB U PEIICHUH
yueOHO-HCCIIeI0BAaTEeNIbCKUX 3aau 110 U3yYEHHIO CBOMCTB, CIIOCOOOB MOJIyYE€HHUS M PacIiO3HABAHUS
BELIECTB;

[} 00bEKTUBHO OILIEHUBATh HH(OPMAIIUIO O BEIIECTBAX U XUMMHUUECKHUX IPOIECcCax;

[J oco3HaBaTh 3HAYEHHE TEOPETUUYECKMX 3HAHUW MO XUMHUM I MPAKTHYECKOH IEesTEIBbHOCTH
YeNoBeKa;

CO3/1aBaTb MOJIEIM W CXEMbI Ui pelleHusT Y4eOHbIX U TII03HAaBAaTENbHBIX 3aJay; MOHHUMATh
HEOOXOUMOCTh COOJIIOJICHUS TPEIIHCAHUHN, MPEIaraéMbIX B MHCTPYKIUSAX MO HCIOIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XHUMHH U AP.

®opMBbI KOHTPOJISA

Dopmuposanue HKT-komnemenmnocmu ooyuarouuxcs

Y4yeHuk Haydurcs:

- HUCIOJNB30BaTh pa3Hble MNpPHEMbl IMOMCKAa HHPOpPMAIMK Ha TEPCOHATBHOM KOMIBIOTEPE B
00pa3oBaTeIFHOM IPOCTPAHCTBE C UCTIOIB30BAHUEM 000pyIOBaHHS TU(PPOBOI Tab0OpaToOpuy;

- HCIOJIb30BaTh Pa3NUYHbIE CIIOCOOBI XpaHEHWs] U BHU3yaiu3aluu MHGOpMAIMU, B TOM 4YHCIE, B
rpaduyaeckoii hopme

DopmuposanueKoOMnemeHmHOCIMU 6 001acmu ONbIMHO-IKCHEPUMEHMANIbHOU U NPOEKMHOU
oeamenpHOCMU

VYd4eHUK HayuyuTcs IUIAHUPOBATh M BBINOJHATH Y4eOHOE HCCleoBaHHE M Y4eOHBIH IPOEKT,
UCIOJIb3YSl 000pYyI0BaHUE, MOJIENIN, METObI, IPUEMBI, aJIeKBaTHbIE HCCIIEyeMOI IpobiieMe.
Y4YeHUK TOJyYUT BO3MOKHOCTh HAY4YMTHCS CaMOCTOSITEIBHO 3a4yMbIBaTh, IUIAHUPOBATH U
BBINIOJHATh Y4eOHOE HCCieIOBaHUE, Y4eOHBIH M COLMAIbHBINA MPOEKT M0 €CTECTBEHHOHAYYHOMH
HaIpPaBJIEHHOCTH.

Yuem pezynomamoe eéneypounoi oeamenvnocmu

Dopmvl U nepuOOUYHOCMb KOHMPOIs

Bxoownoii konmpons npoBOAUTCS B Hadaje y4eOHOro rojaa ajsi MPOBEPKH HadallbHBIX3HAHUNA M
yMEeHUI 00y4Jaronuxcs.

Texywuii KOHmMpPoO.lb TPOBOAUTCS HA KaXI0M 3aHATUHU B (OpMe Te1arorn4ecKoroHa0It01eHus.
Tecmosbiti KOHMPOAL OCYIIECTBISAETCS 10 OKOHYaHUM U3YYEHHS KaXKI0T0 pasjena.
Ilpomesicymounas ammecmayus TPOBOAUTCS B KOHIE Yy4eOHOro rojga B (opMme 3alliuThl
IIPOEKTA,103BOJISIET IPOBECTH aHAIHU3 PE3YAbTATUBHOCTU OCBOECHUS 00YUaIOLIMMHUCS OCHOB OIBITHO-
AKCIIEPUMEHTAJIbHOW M TPOEKTHOW JEATENbHOCTH JAHHOIO Kypca BHEYPOUHOU N€ATEIbHOCTH
«OKCnepUMEHTaIbHAs XUMUS.

Kpumepuu ouenku pezyiomamog 0c60eHus npozpammsl Kypca

Pabota oOyd4aromuxcs OIGHHMBAaeTCsI MO TPEXYPOBHEBOW MIKayie, MperoiararomeiiHaInamne
CIEAYIONIUX YPOBHEN OCBOEHHUS MPOTPAMMHOI0 MaTepualia: BBICOKUM, CPETHUM, HU3KUU.

Bbicokmii  ypoBeHb: OOyd4aroIIMiCS  JAEMOHCTPUPYET  BBICOKYIO  OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa30BaTENIbHOM JESTENbHOCTH, MPOSBIISAET HHUIMATUBY, HE MPOITYCKAET
3aHATHUS 0€3 YBaXXUTEIbHOM MPUYMHBL, JEMOHCTPUPYET BHICOKUIM YPOBEHBb 3HAHUI U KOMIIETECHIINH,
BJIa/ICET Ha BBICOKOM TBOPYECKOM YpPOBHE NPHOOPETEHHBIMU B XOJ€ H3YYEHHUS MPOTrpamMMbl
YMEHUSIMU U HaBBIKaAMU;



CpenHuii ypoBeHb: OOYyYaIOIIUNCA JTEMOHCTPUPYET OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B
00pa3oBaTeNbHON JCATEIBHOCTH, TPOSIBISIET XOPOUIWH ypPOBEHb 3HAHUN H KOMIIETCHIUH;
WHUIMATHBBl HE MPOSIBJISICT, HO CIOCOOCH IMOJICPKUBATh MHHUIIMATOPA B TPEJIaracMOM II0Jie
NesITeIbHOCTH, B JOCTATOYHOM CTENEHH BIIAJICET IMOJIy4aeMbIMH B XOJI€ H3YYEHHUS MPOrpPaMMBbI
YMCHUSIMHU U HABBIKAMU;

Huskuii ypoBeHb: oOyyaromuiicss JIEeMOHCTPUPYET HEJOCTaTOUYHYI0 OTBETCTBEHHOCTh U
3aWHTEPECOBAHHOCTh B 00pPA30BaTEIbHOMN NEATEIFHOCTH, MTOCEUIAET 3aHATHSA OT CiIydas K CIIydarlo,
MOKAa3bIBAaeT YJOBIICTBOPUTEIHHBI YpOBEHb 3HAHUN U KOMIETEHIIMH, B LEIOM ci1abo BiajgeeT
MoJIy4a€MbIMU B XOJ€C U3YUYCHH ITPOTrpaMMbl YMCHUSMU U HABBIKAMU.

@®opMbl pe3yJIbTATOB OCBOECHHSI IPOrpaMMbl BHEYPOUYHOM 1eATeILHOCTH:

1. OT™eTKa ypOBHS TOCTHIKEHUH 00yUaIOMIerocs B JINCTE MEeIaroriaecKoro HaOtoIeHUS;

2. 3anucH B )XypHaje y4€Ta 0 pe3yJbTaTUBHOCTH yYacTHs O0y4YaroUIXcs B MEPONIPUSATUSIX PA3HOTO
BHJIA ¥ YPOBHS (JIUILJIOM, TPaMOTa, 0JIar0JJapHOCTH, IPYTroe);

3. 3anucu B KypHaise yuéta 00 y4acTUu B BbIE3HBIX MEPOTIPUSATHSIX.



KAJIEHJAAPHO-TEMATUYECKOE IINTAHUPOBAHHUE
BHeypouHO# aesiTeqbHOCTH « IKCIIEPUMEHTAJIBHAS XUMMSD» - 8 kiacc (70 yacoB)
¢ YKa3aHMeM MCINO0JIb30BaHUsA 000pya10oBaHus HuppoBoii jadbopaTopuu «Touka pocray

Ne |Tema 3ansiTusi Ko.i-Bo /laTa HWcnoab3oBanue

n/n 4acoB o0opynoBanus «Touka

pocTay

Pasnen 1. OCHOBBI 3KCIIEpUMEHTAIBHON XUMUU (22 )

1.  BBonauslii unctpykrax no Th 1 TexHuka 6€30MacHOCTH
X1Mus - HayKa SKCIIEpUMEHTaJIbHasl. B KaOMHETE XUMHHU
TP nentpa «Touka Poctay.
JleMOHCTpalMOHHBIN 3KkcriepuMeHT Ne 1. 3HAKOMCTBO C
O3HakoMJIeHHE ¢ 1a00paTOPHBIM 000PYIOBAHHUEM; 000pyIOBaHUEM.
npuémbl 6€301acHoil paboThI ¢ HUM.

2.  [Ipaktuueckas padora Ne 1 «[IpaBuia TeXHUKH 1 JlaTunk
0e30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM TEeMITepaTypPhI
o0opynoBanueM.l3ydenre CTpoeHus MIIaMeHN (TepMoOTapHBIii),

CIIUPTOBKA

3.  [MeTozpl MO3HAHUS B XUMHUU. JKCIIEpHU- MEHTaNbHbIe |1 JlaTuuk
ocHOBBI xuMuu JlabopaTopHslii onbIT Nel. TEMIIepaTypbl
PaccMoTpeHue BemecTB ¢ pa3IudHbIMU (PU3NIECKUMU (TepMomapHbIii),
cBoiicTBamMu (Meb, XKene30, IUHK, cepa, BOJa, XJIOPH]L CnuproBka
HaTpUsI
TP
Jlaboparopublil onbiT Ne 2 «Jlo kakoi TemMnepaTypbl
MO>XHO HAarpeTh BELIECTBO?»

4. MeTobl TO3HAHKS B XUMHUH. DKCIIEPUMEHTAIbHbBIE 1 JlaTamk
OCHOBBI Xumuu TP TeMIIEpaTyphl
JlaGopaTopHblit onbiT Ne3. MJIaTUHOBBIM,
l3y4eHne CBOMCTB BEILIECTB: HArPEBAaHUE BOJIBI, TEPMOMETD,
HarpeBaHue okcuna kpemuus (IV). DIIEKTpUYECKast
JlaGopatopHblii onibIT Ne 4. «3MepeHne Temneparypsl MJIUTKA
KUIIEHUS BOJBI C IOMOIIBIO JaT4YHKa TEMIIEpaTyphl U
TEPMOMETPA»

5.  [MeTozapl MO3HAHUS B XUMUU. DKCIEPUMEHTAJIbHbIE 1 JlaTunk
OCHOBBI XumMuu TP TeMIIEpaTypbl
Jlaboparopusrlii onbiT Ne 5. «Onpenenenue (TepMoOTIapHBIii)
TEMIIEPATYPhI MJIABJICHUS U KPUCTAUIM3ALUN MeTallja

6. [[lepBoHauyaibHBIE XUMUYECKHUE TOHATHS. YnCThIE 1 PeakTuBbI
BEIIECTBA U CMECU XUMHYECKOe
JlaGopatopuslii onbIT Ne 6. MccnenoBanue 00opyaoBaHue
bu3NYECKUX U XMMHUYECKUX CBOWCTB MPUPOIHBIX
BEIIECTB (M3BECTHSIKOB).

7. UuncTeie BemecTBa U cMecr. CiocoObl pa3ieieHust 1 PeakTHBEI 1

CMECel: ASHCTBHE MarHUTOM, OTCTauBaHUE,
(bunpTpOBaHMUE, BHIMTAPUBAHUE, KPUCTAILTU3AIINS,
TACTHILISLIHAL.

XUMHYECKOE
obopynoBaHue




TP

JlaGopaTtopusbiii onbiT Ne 7. Paznenenue cmecu
PKEJIE3HBIX OIMUJIOK U CepPhI C MOMOIILI0 MaTrHUTA.
JlaGopaTopusbiii onbiT Ne8. [Ipurorosnenue u
pa3/ielIeHue CMECH XKeJle3a U Cepbl, pa3JIelIeHUe CMECU
He(TH U BOJIBI (PACTUTEIHHOTO Maciia U BOJIBI).

8.  |[Ipaktmueckas pabota Ne 2. OBiaseHre HaBBIKAMU PeakTuBbl 1
pazzieneHus: OJHOPOIHBIX U HEOJHOPOIAHBIX CMECEH: XUMUYECKOE
OTCTanBaHue, GUIBTPOBAHKE, BHIMIAPUBAHUE, o0opymoBaHue
KpUCTAIIN3AIUS, TUCTHIUISIUS (TIEPEroHKa).

TP

9. |Dusunueckue U XUMUYECKUE SBICHHUS. PeakTuBbl 1
TP XUMUYECKOE
JlemoHCTpanimoHHbIN SKkciepuMeHT Ne 2. «Briaenenue obopynoBanue,/la TUNK
Y TIOTJIOIICHHE TeIIa - MPU3HAK XUMUYECKOU TEeMIIepaTyphl
peaxun» JlabopaTopHbIil onmbIT Ne9. [JIATUHOBBIN
[Tpumeps! pusnveckux sSBICHUI: crudbanue
CTEKJITHHOU TPYOKH, KUTISTYCHUE BOJIbI, TUIABJICHUE
napaduHa. Jlaboparopusiit onbiT Nel( IIpumepbt
XUMUYECKUX SIBIICHUN: TOPEHUE TPEBECUHBI,

B3aUMO/ICHCTBUE MPaMOpa C COJISIHOM KUCIOTOM.

10. |ATOMBI U MOJIEKYJIbI, HOHBI. BelecTBa MOJIEKYyIIPHOTO JlaTurk TemIiepaTypbl
1 HEMOJIEKYJIApHOTO cTpoeHus. Kpucrainuueckue MJIaTUHOBBIN, JaTYUK
pemetku. TP JlemoncTpanronsblit onbIT Ne 3. TEM- IIEPATYPBITEPMO -
«Temneparypa miiaBjieHUs BELIECTB C Pa3HbIMU MapHBI
TUMAMH KPUCTALTUYECKUX PEIIETOK)

11. [[IpocThie U CIIOKHBIC BEIIeCTBA. XUMUYCCKUN PeakTuUBBI 1
hieMeHT. XuMuieckuid 3Hak. [IpocTeie BenecTna: XUMUYECKOE
MeTaJlJIbl U HEMETaJIbI. o0opynoBaHue
TP
JlaGopaTtopusbiit onbIT Nel 1. 3HakoMCTBO ¢ 0Opa3aMu
MPOCTHIX BEIIECTB: METANIOB U HEMETAJIOB.

Onucanue cBONCTB.

JlaGopaTopHbiif onbIT Nel2.

M3ydyeHre o0pa31ioB METAJUIOB U HEMETAJUIOB (Cephl,
bKenesa, aTFOMUHUS, TpaduTa, M U 1p.).

12. |Cno)kHbI€ BEIIECTBA UX COCTAaB U CBOMCTBA. PeakTuBnI 1
TP XUMUYECKOE
JlaGopaTtopusbiit onbiT Ne 13. 3HaKOMCTBO ¢ 00pa3aMu 00opyI0oBaHuE
CJIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX MOPOJ. [Tpubop st
Onucanue cBOMCTB. [[eMOHCTpallMOHHBII OTIBITOB C
brcriepuMeHT Ne 4. «Pa3noxeHue Boabl PIEKTPUUYECKUM
DIEKTPUIECKUM TOKOM) TOKOM
JlaGopatopuslii onbIT Nel4. HcnibiTanue TBepaocTu
BEIIECTB ¢ MOMOIIbI0 Kosutekiuu «lllkana TBepmocTny.

13. |@opmynbl cOKHBIX BellecTB. KauecTBEeHHBIN 1 PeakTuBbl 1

KOJIMYECTBEHHBIN COCTAB BEILIECTBA.
TP

JleMOHCTpalMOHHBIN SKciepUMEHT No

XUMHUYCCKOC
o0opyoBaHue,

DJIEKTPOHHbBIE




5. «Pa3noxenne ocHOBHOTO KapboHata meau (II)
(Mayraxura)»

BCChI

14.

DopMyJIbl CI0KHBIX BellecTB. KauecTBeHHbIN 1
KOJIMYECTBEHHBIN COCTAB BEILIECTBA.

15.

DopmyJibl CI0KHBIX BemecTB. HazBaHus clioKHbIX
BelecTB. PeaktuBbl. OTukeTku. TP

PeakTHUBLI U
XUMHUUYECKOE
o0opymoBaHue

16.

[ pynnel XpaHEeHUsI PEAKTUBOB. Y CJIOBUS XPAHECHUS U

WCIIOJIb30BaHUS.
TP

PeakTHUBLI U
XUMHUYECKOE
o0opynoBaHue

17.

3aKOH COXpaHEHHs MAacChl BEILIECTB.

TP

JleMOHCTpaliMOHHBIN SKciepuMeHT Ne 6.«3akoH
COXpPaHEHHUSI MacChl BEIIECTBY

Becrl OJICKTPOHHBIC

18.

XVMMHUYECKUE NPEBPAILECHUA. XUMUYECKHE PEaKLUU.
TP

Jlaboparopusiii onbiT NelS5.

[Ipu3HaKy IPOTEKaHUSA XUMUYECKUX PEAKIUM:
HarpeBaHue MEIHOM NPOBOJIOKH; B3aUMOACUCTBHE
PacTBO POB €IKOT0 HaTpa U XJIOpUAA MEH;
B3alMOJICICTBHE PACTBOPOB YKCYCHOW KHUCIIOTHI U
rupoKapOoOHaTa HATPHUSL.

-

PeakTuUBBI 1
XUMHUYECKOE
o0opynoBaHue

19.

XHUMHUYEeCKue ypaBHEHMs. BrinonHenne
TPEHUPOBOUYHBIX YIPAKHEHUI 110 COCTABIICHUIO
YpaBHECHUN XMMHUUYECKUX PEaKIUN

20.

Turnbl xuMudeckux peakui TP
JlaGopaTopHblif onbIT Nel6.

PeakTuUBBI 1
XUMHUUYECKOE
o0opynoBaHue

TUIbI XUMUUECKUX PEAKILIM: pa3ioKEeHUE THIPOKCUIA
menu (I1); B3aumopeiicTBre *xenes3a ¢ pacTBOPOM
xnopuna menu (1), B3aumoneiictue okcuna meau (1)
C PaCTBOPOM COJISTHOM KUCJIOTBHI.

-

21.

[Toaroroska x I'A, BIIP

22.

TecToBbIi KOHTPOJIB :«OCHOBBI KCIIEPUMEHTAIILHON
XUMUN.

Paznen 2. [IpakTukyM 1o U3Y4EHUIO Ta30B: KUCIOpoia U Bogopoaa (7

23. |Kucnopon. Peakmum, nucnons3yemslie i oirydeHus |1 PeaxkTuBbI 1
Kuciopoaa B jaboparopuun TP XUMHUYECKOE
/IleMoHCcTpanyoHHbIl skcriepuMeHT Ne 7. «lloyuenue o0opynoBaHue
U coOMpaHue KUCIIOpo/ia B TaOOpaTOPHH U 3alI0JTHEHUE
UM Ta30MeTpar»

24. [Xumuueckue cBoicTBa Kucnopoaa. OKCHIBL. 1 PeakTuBBI U

TP

JlaGopaTopHbIif onbIT Nel7.

«["openwne cepbl u pocdopa Ha BO3IyXE U B
KHCIIOPO/IE»

XUMHUYCCKOC
o0opynoBaHue




JlaGopaTopHbIif onbIT Nel§.

«["openue xenesa, MeIu, MarHusi Ha BO3/1yXe U B
KHCIIOPOJIEe»

JlaGopaTopHsblii onbiT Nel9.

25. [loaroroska x 'MA, BIIP

26. |Bo3myx u ero cocras. 1 [TpuGop s
TP OIIPEICIICHUs COCTaBa
JleMOHCTpaliMOHHBIN SKciepuMeHT Ne 8. BO3/yXa
«OrnpeneneHue coctaBa Bo3ayxa»

27. |Bomopoa. [Tomyuenue Bomopoaa. Mepsl 6e3omacHocTu (1 PeakTUBLI 1
npu pabote ¢ Bogopoaom. [IpoBepka Ha uncTory. XUMHYECKOe
[ 'pemyunii ra3. TP JleMOHCTpanuOHHBINA SKCIIEPUMEHT o0opyaoBaHue
Ne 9. «ITonydyenue u coOupanue BoI0poia B
nabopatopun. OnbiT KaBenauiiay

28. | Xumwuueckue cBoicTBa Bojoposa. [Ipumenenue. 1 PeakTuBBI U
JlemoncTpanronnsiii skcriepuMent Ne 10. «[lonyuenue XAMUYECKOE
BOJIOPOJIa peaKkluell aIFOMUHHUS CO CMEChIO cynbdaTa o0opynoBaHue
MEAU U XJIOpUJA HATPHUSI»

TP

JIeMOHCTpallMOHHBIN YKCIIEpUMEHT Ne
11.3aHuMAaTeNbHBIE OMBITHI C BOJOPOJIOM: JIETAIOIIast
0OaHKa, B3pbIBAIOILIMECS IY3bIPH, JIETAIOIINE MBLIbHBIE
[IAPUKU.

29. (TectoBblit KOHTPOIB :«IIpaKTHKYM IO U3YUCHHIO 1
ra3oB: KUCIOPOJa U BOJOPOIA.

Paznen 3. [IpakTuky™M 1o U3y4eHHIO CBOMCTB BOABI U PAcTBOPOB (9 u)

30. |Boma. MeToap! onpeiesieHust COCTaBa BOJIBI - aHam3 | |1 JlaTauk
CUHTE3. DJIEKTPOIIPOBOIHOCTH,
TP 11 (POBON MUKPOCKOIT
JlaGopatopHslii onbIT Ne 20.

«OrnpeneneHne BOJONPOBOIHON U AUCTUIUTUPOBAHHON
BOJIBI»

31. |®Pusnyeckue M XUMHUYECKHE CBOMCTBA BOJIBI. 1 PeakTuBBI U
TP XUMHUECKOe
JIa6opaTopHblii onbIT Ne«21. 00opynoBaHue
Oxpacka UHAMKATOPOB B HEUTPAJILHOU cperie
JlaGopaTopHblif onbIT Ne«22.

CpaBHeHue po0 BOJIBI: BOAOTPOBOIHOMN, U3
FOPOJICKOIO OTKPBITOIO BOAOEMA.

32. |Boma — pactBopurens. PactBopsl. TP 1 JlaTauk
JlaGopaTopHblii onbIT Ne 23. TEMIIEPATYPHI
«3yueHune 3aBUCUMOCTH PACTBOPUMOCTH BEILIECTBA OT [JIaTUHOBBIH
TEMII epaTyp bI»

33. |HacwlteHHBIC M HEHACHIIIIEHHBIE PACTBOPHI. 1 [{udposoit
TP MHUKPOCKOIT

JlaGopaTopHbIii ombIT No

24. «HaOmroieHue 3a poCTOM KPUCTAIITIOB)




34. |JlaGopatopuslif onbIT Ne 25. «IlepechieHHbIH JlaTunk

pacTBOp» TEMIIEPATYPbI
MJIATUHOBBIN

35. [[Ipaktuueckas padorta Ne 3 «Onpenenenue PeakTuBbI 1
KOHI[EHTPAIIUU BEIIECTB KOJIOPUMETPUUECKUM TIO XUMHYECKOE
KaJTMOPOBOYHOMY TrpaduKy» 00opyI0oBaHUE, TATUUK
TP ONTUYECKOH MIIOTHOCTH

36. [Kpucrammorumapatsl. JlabopaTopHslit orbIT Ne 26. JlaTuuk TeMIiepaTypol
«OrmpeeneHue TeMepaTypbl pa3ioKeHUS TTATUHOBBIN
KPUCTAJJIOTUAPATAY

37. [loaroroska x ' 1A, BIIP

38. [TectoBblif KOHTPOJB: «IIpakTUKYM MO N3YYEHUIO

CBOICTB BOJIbI 1 paCTBOPOB)».

Pasnen 4. OcHOBBI pacueTHOM XuMuu (4 9)

39.

MoJib — eAMHMIIA KOJIMYEeCTBa BellecTBa. MosipHast
Macca. BerurcieHus o XMMUYECKUM YPaBHEHUSIM.

40.

3akoH ABorajipo. MosipHbIil 00beM ra3os.
OTHOCHUTEBHAS IUIOTHOCTD I'a30B. Beruncnenus mno
XUMHUYCCKUM YPABHCHUAM.

41.

O06paboTKa FKCIIEPUMEHTAIbHBIX JJAHHBIX C
WCTIOIb30BaHuEM LU poBoii 1aboparopun «Touka
pocTay.

Urenue rpadukoB, TuarpaMm

42.

OOBEMHBIE OTHOIICHUS ra30B IMpU XUMHUYCCKUX
PCaKIusiaxX

Paznien 5. [IpakTHKyM 1O M3y4EHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCTMHEHUMN
(12 4)

43.

Okcuapl: Ki1accupukaims, HOMEHKJIaTypa, CBOWCTBA,
MoJTydeHUe, MPUMEHEHHE.

TP

JlaGopaTtopusiit oneiT Ne27. Habmonenue
PaCTBOPUMOCTU OKCHJIOB aJTFOMUHMS, HATPUS, KAJIbLIUS
1 MEJU B BOJIC.

JlaGopatopHblii onbIT Ne28 Onpenenenue
KHCJIIOTHOCTH- OCHOBHOCTH CPE/IbI MOTyYEHHBIX
[PACTBOPOB € MOMOIIBIO HHIUKATOPA.

JlaGopaTopHblit onbiT Ne29.

[lony4yeHue yriekucaoro ra3a u B3aMMOJIEHCTBHE €T0 C
W3BECTKOBOW BOJIOM.

PeakTHBLI U
XUMHUYECKOE
o0opynoBaHue

44.

[" unpokcuasl. OcHOBaHMS: Ki1accuUKaIvs,
HOMEHKJIaTypa, MOJTydeHHE.

TP

JlaGopaTtopusbrit onbiT Ne 30. B3aumoelicTBie OKCHIOB
KanbIus 1 Gochopa ¢ BoI0H, onpeeieHne Xxapakrepa
00pa3oBaBIIETOCs TUAPOKCUIA C TOMOIIBIO
WHIUKATOpA.




JlaGopatopusiii onbIT Ne 31. «OnpenenennepH
Pa3INYHBIX Cpemy

[IpakTuyeckas padora Ne 4.«Omnpenenenue pH
PAcTBOPOB KHCJIOT U LIEJI0Ueii»

45. |[Xumuueckue cBOMCTBA OCHOBaHUH. Peakius 1 JlaTtumk pH,
HelTpanu3anuu. Okpacka HHIUKAaTOPOB B IIEIOYHON U no3aTop 00bEMa
HEUTpaJIbHOM cpenax. [I[puMeHeHrne OCHOBaHUM. PKUIKOCTH,

TP OropeTka,
JlaGopaTopubiit onbiT Ne 32, «Peaknus TaTYMK
HENTpaIu3aum. TEMIIEPATYPhI
JleMoHCTpallMOHHBIN SKcTiepuMenT No 12, [JIATUHOBBIM,
«OcHoBanus. TernoBoi a3p ekt peakuu rugpokcuIa TaTYMK JTaBJICHMUS,
HATpUs C YIJIEKUCIIBIM Fa30M» MarHuTHas
JlaGopaTtopHsbiii onbiT Ne33. B3aumoneiictBue Mellanka
[PacTBOPOB KHUCJIOT CO ILIE€JI0YaMHU.

JlabopatopHslit onbiT Ne34.

[TosryueHue HEpaCTBOPUMBIX OCHOBAHUN U

MCCJIEIOBAHKUE WX CBOWCTB (HA MpUMepe THIPOKCHU A

meu (11)).

46. |AmdboTepHBIe OKCUIBI B TUAPOKCHABL. JlabopaTopHbIid (1 PeakTuBbI 1
ombIT Ne35. [Tomyuenue aMmpOTepHBIX OCHOBAHHM 1 XAMUYECKOE
MCCJIEIOBAaHUE WX CBOWCTB (HA MpUMepe THIPOKCHIA o0opynoBaHue
nuHka (11)).

47. |Kucnotel. CocraB. Kimaccudukamms. Homenknarypa. |1 PeakTuBbI U
[TomyueHue KUCIoT. XUMHYECKOe
TP 00opyI0BaHuE

48. |[Xumuueckue cBorictBa kuciaot TP 1 PeakTuBBI U
JlaGoparopublil onbiT Ne36. Bzaumoseiicteue XUMHYECKOE
METaJIJIOB (MarHus, IMHKA, Kele3a, Men) C 00opy0BaHue
pacTBOpaMu KHUCIIOT.

JlaGopatopHblii onbIT Ne«37. BzaumoaelicTBue okcuaa
meau (II) m okcua uHKa ¢ pacTBOPOM CEpHOMU
KHUCIIOTHI.

JlaGopaTopusbiit onbiT Ne38. B3aumoneiicteue
PacTBOPOB KUCJIOT C HEPACTBOPUMBIMU OCHOBAHUSIMH.

49.  |Comu. Knaccudukanus. Homenknatypa. CriocoOsl 1 PeakTuBbI
MOJTYyYEHHS COJIeH XUMHYECKOE

o0opynoBaHue

50. [[Ipaktrueckas padota Ne 5. «[loydueHne MeaHOTO 1 [{udgpoBoit MUKpOCKOIT
KyIIOpOCa»

51. |CaoiicTBa coseit 1 PeakTuBbI 1
XUMUYECKOE
o0opynoBaHue

52. [[Ipaktrueckas padota Ne6. Pemenue 1 PeakTuBbl 1
PKCIIEPUMEHTANIbHBIX 3a/1a4 1o Teme «lIpakTukym mo XUMUYECKOE
M3Y4YEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB o0opynoBaHue
HEOPTraHUYECKUX COCAMHEHUII»

53. [Ioaroroska x 1A, BIIP 1




54,

TecToBbIl KOHTPOUIb: «IIpakTUKyM 10 U3y4EHUIO
CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
COCIUHEHUIN.

Paznen 5. OCHOBBI OIIBITHO-AKCIIEPUMEHTAILHON M IPOSKTHOU JesTeabHOCTH (161)

55. [Texnuka 6€30MaCHOCTH IIPH BBHITOJIHEHUU 1 PeakTuBbl 1
CaMOCTOSITENIbHBIX OMBITOB U SKCIIEPUMEHTOB B XUMHYECKOe
TOMAIIHUX YCJIOBUAX M C HCIIOJIb30BaHHEM 0o0opyaoBaHue
000pyI0BaHUsI XUMHUUECKOH J1abopaTOpUH.

56. [[Ipaktuueckas padorta Ne7. O6pamenue co ctekiaom |1 PeakTuBbI 1
(crubaHue CTEKJITHHOU TPYOKH, U3TOTOBJICHUE:! XUMHYECKOE
MUTETKU; KallWUIIPOB; MPOCTEHIINX Y3JIOB; o0opynoBaHue
MPOCTEHIINX PUOOPOB)

57. |[XuUMHYECKH aHAIHU3: KaYeCTBEHHBIN U 1 PeakTuBbI
KOJTMYECTBEHHBIH XUMHYECKOE

o0opynoBaHue

58. [Teopermdeckre OCHOBHI ONBITHOIKCIIEPUMEHTAIBHOM 1|1 PeakTuBBI
MPOEKTHOM J1eATEIbHOCTH. XUMHYECKOE

00opyI0BaHuE

59. |Bwibop Temsl npoekra. [inanupoBanue aesTenbHOCTH. |1

60. [[Toarororka npoekra.Coop nHpopManuu 1Mo gaHHou |1 PeakTuBbI 1
Teme.MoienpoBaHie MPOSKTHOWACSITETbHOCTH. XUMHYECKOE

o0opynoBaHue

61 |BeimonHEeHHE y4EOHBIX MPOCKTOB, OMBITHO- 3) PeakTuBbl 1

65. PpKcrnepuMeHTaNbHBIX padoT. [IpakTHueckue paboThI 1O XUMHUYECKOE
TEMaM TPOCKTOB YJAIIUXCs o0opyaoBaHue

66. [[loaroToBka ydyeOHBIX MPOEKTOB K 3aIINATE 1

67. [[IpomexxyTouHas aTTecTanus. 3aluTa MPOEKTOB 1

68. [[lomroroBka k ['MA, BIIP: perenune npakTiko 1
OpPUEHTUPOBAHHBIX 3aaHHIA

69. [[loaroroBka k 'MA, BIIP: pemenue npakTuko 1 PeakTuBbI
OpPUEHTUPOBAHHBIX 3aaHHIA XUMHYECKOE

o0opynoBaHue

70. |O0600meHne, cucTeMaTu3anus U Koppekuus 3Hannid - |1

ydanmxcs 3a Kype « OKCIIEpUMEHTaJIbHA XUMUSD), &
KJj1acc. TecToBbI KOHTPOJIb.




KAJIEHJAAPHO-TEMATUYECKOE IINTAHUPOBAHHUE
BHeypouHoii AesTeabHOCTH « IKCIIEPUMEHTAJIBHASL XUMMUS» - 9 kaace (70 yacoB)
¢ YKa3aHHMeM MCINO0JIb30BaHUsA 000pya10oBaHus u(poBoii jadboparopun «Touka pocray

Ne Tema 3aHATUA Koa-Bo| Jara Hcnoab3oBanue
n/n 4acoB o0opynoBanus «Touka
pocTay
BBenenue B Kypc «IKCIepUMEHTAJIbHAS XUMHUA-9» (2 1)

1.  |BBomHbIil mHCTpYKTaX 110 Th 1 TexHuka 0e30mMacHOCTH
XuMus - HayKa dKcnepumeHTanbHas. TP B  Ka0MHETE  XUMHH
JlemoHCTpalimoHHbIN onbIT No 1. nentpa «Touka Poctay.
O3HakoMJIeHHE C J1TaOOpaTOPHBIM 000PYIOBaHHEM; 3HAKOMCTBO C
npuéMbl 0€30MMacHON PabOThI C HUM. o0opyIOBaHUEM

2. |BxomHoe TecTHpOBaHHME IO TeOopeTHYecKuM  u[l
[PaKTUYECKUM 3HAHUAM 3a 8 Kilacc

Pazgen 1. MHoroo0pa3ue XuMHYECKHUX PeaKIUii B IKCIIEPUMEHTAJIbHOH xuMum (154)
Tema 1. Xumnueckue peakuuu (6 4)

3.  |[lIpaktuueckas pabora Ne 1 «lIpaBuna TtexHukull JlaTunk
Oe3omacHOCTH TpH  paboTe ¢ J1abOpaTOPHBIM TEMIIEPATYPbI
o0opynoBanueM.l3ydenre CTpoeHus mIaMeHn (Tepmormap

HBII),
CIUPTOBKA

4.  |OBP B skcniepuMeHTaIbHON XUMUU 1 JlaTunk
JlaGoparopubiii onbir Ne 1 «M3ydyenuwe peaxuuu TEMIIEpaTypbl
B3aMMOJICHCTBUS Cylnb(uUTa HATPUS C MEPOKCHIIOM [JIATUHOBBIN
BO/I0pOZa»

5.  [TemoBo#t 3¢pdext xumuueckux peakuuid. [Tonstue 06|l JlaTunk
HK30- u SH/I0TEPMUYECKUX peaxkusx. TEMIIEPATYPbI
JleMoHCTpaOHHBIN ONBIT Ne MJIaTUHOBBIN
21IpuMepsl 3K30- U SHAOTEPMUUYECKUX PEaKLUH.

JlemoHcTpannonHblid onmbIT Ne 3 «TernoBoit addext
[PaCTBOpPEHUS BEIIECTB B BOJIEH

6. |CKOpPOCTb XMMHYECKHX peaKuil 1 Jlatuuk pH
JleMOHCTpalMOHHBIN ONBIT No
4B3auMozieiicTBUE IIMHKA C COJIIHOM U YKCYCHOU
KHCIIOTaMU.  B3aumojneicTBue  I'paHYJIMPOBAHHOTO
[IMHKa W LMHKOBOM IIBIJIM C COJIIHOM KHUCJIOTOM.

B3aumoneiictBue oxcuaa meau(Jl) ¢ cepHoil KUCIOTOMH
Pa3HOI KOHLIEHTPALIMY IIPU Pa3HbIX TEMIIEpaTypax.
Jlaboparopusbrii onbir Ne 2 «M3menenue pH B xone
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI»

7.  [[Ipaktuyeckas pabora Ne2. U3yuenuwe BiaustHusAL JlaTunk
YCIIOBUM TPOBEACHUS XHUMHUYECKON peakuuu Ha e€ HaAIPSKEHUS

ckopoctb. Th TP
JlabGopaTopHbIit
XapaKTEepUCTHKA
METaJIOB)

onbiT Ne 3 «CpaBHUTENbHAs
BOCCTQHOBUTEJIBHOM  CIIOCOOHOCTH




I[Toaroroska x A

1

Tema 2. DJIeKTPOJIUTHYECKAS 1

cconuanus (9 )

9. |[DnmexTponMTHYECKas AUCCOIMAIMS - TJIAaBHOE ycioBue|l JlaTuuk
[POTEKaHUs PEaKIMil B pacTBOpax. HIIEKTPO
J{eMOHCTpPAaLIMOHHBIN ONBIT MPOBOAHOCTH
No4H cribiTaHME pacTBOPOB BEIIECTB HA AJIEKTPUUECKYIO
[POBOJIUMOCTh. J[BMKEHHME HOHOB B JJIEKTPUUECKOM
roJie.
/leMoHCTpanOHHBIN ONbIT Ne5
10. [DnekTporuTHYECKasi TUCCOLHUAIUS KUCIIOT , eiodei u(l PeakTuBbl 1
COJICH. XUMHUYECKOE
obopynoBaHue
PeakTuBbl 1
XUMUYECKOE
o0opynoBaHue
11. |CunbHble u cnabbie 3nekTponuThl. JlaboparopHsriill JlaTunk
onbIT No 4 «CusbHbIe U cliaOble IIEKTPOITUTHD HIIEKTPO
[MPOBOIHOCTHU
12. |Peakiuu nonHoro oomena. Jlabopatopusiii onbiT Ne 5(1 JlaTunk
«B3anMoelicTBue THUApOKCcHIA Oapus C  CEpHOU DIIEKTPOIPOBOAHOCTH,
KHCJIOTOM 103aTOP 00BEMa]
IlonroroBka k A YKUKOCTH, OIOpeTKa
13. |Peaknum wonHHOro oOMeHa. JlaGoparopHsiii ormbiT(l JlaTuuk
Ne6Peakiuun oOMeHa MEXIY pacTBopamu HIIEKTPO
HIIEKTPOJINTOB. [MPOBOIHOCTHU
Jlaboparopubiii ombir Ne 7  «OOpazoBanue coneit
AMMOHHUSD
Ilonroroska k T 1A
14. [TIpaktuueckas pabora Ne3. «Pemenue 1 PeakTuBbI u
HKCIIEPUMEHTAIBbHBIX 33/1a4 Ha OMpeelieHne KaTHOHOB XUMHUYECKOE
1 aHnoHOB» T'h o0opyaoBaHue
15. [[unpponus coneit. [lonroroska k [MA 1 PeakTuBbI u
XUMUYECKOE
o0opyoBaHuE
16. [[Ipaktuueckas pabora Ned4. Pemenue 1 PeakTuBbI 171
HKCTIEPUMEHTAIbHBIX 3a1a4 o TeMe XUMUYECKOE
«QnekTponutudeckas auccoruanus». Th o0opynoBaHuE
17. |TectoBBlii KOHTpONBIO pasneny «Muoroo6pasuell

XUMHUYCCKHUX pCaKL[I/II\/'I B BKCHCpHMCHTaHBHOﬁ XUMHW

coenuHenuii (394)
Tema 3. CBoiicTBa rajoreHon(5s 4)

Paznen 2. [IpakTMKYM N0 M3y4YeHHUIO CBOMCTB NMPOCTHIX BELIECTB: HEMETAJIOB U METAJLJIOB, HX

18.

["anmoreHsl: Qu3MYeckue | XUMUYECKHE CBOMICTBA]
JleMOHCTpaMOHHBINA OnbIT Neb
Du3NYeCKue CBOMCTBA TaJOrCHOB.
OTIBIT

JlabopatopHblit

1

PeakTuBbl "
XHUMHUYECKOE
o0opynoBaHue




No8PacniozHaBaHue COJISTHOM KHUCIOTBI, XJIOPUJOB,
OpoMuI0B, HOAUI0B U Hoxa. TP

19. [Xunop. CroiicTBa u npumeHeHue xjaopa TP 1 Arnmnapar JULs]
[emonctpanimonubii oIt Ne 7 «M3yueHue [POBEJICHUS
(U3NIECKUX U XUMHUYECKUX CBOICTB XJIOpa XMMHUYECKHUX IIPOLIECCOB

(AIIXP)

20. |CoenuneHHs raJlOTeHOB. Xnoposonopo.|1 PeakTuBbI u
JleMOHCTpaliMOHHBIN ONBIT Nog XHUMHUYECKOE
[TosryueHue XJI0poBOJOPO/Ia U PACTBOPEHHE €TI0 B BOJE. o0opyaoBaHue
TP

21. [[Ipaxktuueckas padora Ne 5. ITlomydyenuwe comstHOM|L PeakTuBbI "
KHMCJIOTBI U U3y4yeHue ee cBoucTB. Th TP XUMHYECKOE

o0opynoBaHUE

22. [|[lomroroska xk TUA 1

Tema 4. CpoiicTBa kuca0poaa u cepsl (7 1)

23. |Kucnopon: monydeHHe M XUMHYECKHE CBOicTBa.ll PeakTuBbI 17|
JlemoHCTpanioHHbBIN OMBIT Ne 9. XUMHYECKOE
«[Tonydyenue u coOupanue KMUCI0po/ia B 1a00paToOpuun o0opynoBaHue
W 3all0JIHEHUE MM rasomerpa» JlaGopaTOpHbIN OIBIT,

NeO.

«["opeHue ceppl Ha BO3AYXE U B KHUCIOPOJIE»
Jlaboparopusbrii onbiT Nel(. «['openue xenesa, menwu,
MarHusi Ha BO3JlyXe U B KHUCIIOPOJAE»

24. |Cepa. XuMHUYECKHE CBOHCTBA CEPHI. 1 PeakTuBbl, KOJUIEKIUU U
J/[eMOHCTpallMOHHBIN OIIBIT Nel0.Annorponssie XUMHUYECKOE
Monupukanuu cepbl. O3HakomieHHe ¢ oOpa3uamu o0opynoBaHue
cepbl U €€ IPUPOIHBIX COETUHEHUI.

25. |CoenmuHeHUsT CepBI:  CEPOBOJIOPOI,CEPOBOIOPOTHAS|L

kucinoTa. Cynbpuabl. JleMOHCTpallMOHHBIN OIBIT
Nel106pa3iub! NpUpOIHBIX CYIbPUAOB U CYIb(HATOB.
JlaGopaTopHslif onbIT Nell. Arnmnapar JUIS]
TbKauecTBeHHBIE peakuuu Ha Cyab(QUI-HOHBl B [IPOBEICHUS XU-
pacTBope. MUYECKUXPEaK- i
TP Jemonctpanuonubiii  onbIT  Nel2:«Ilomyuenue (AIIXP), npubop nmus
CEpOBONOpPOAA M H3YyYEHHUE  €ro  CBOMWCTBY. [IOJIyYE€HUSI Ta30B WIH
JlaGopaTopubiii onbiT Nel2: «CuHTE3 cepoBOaOpoAa. amnmapar Kunmal
KadecTBeHHBIE pEaKIIMK Ha CEPOBOAOPOA U CYIb(UIBI» PeakTuBbl,

26. |Coemmnenus cepbl: okcua cepbl (IV), cepHucras(l Armmapat TUIse
KHCJIOTA U €€ COJIN. [IPOBEICHUS XH-
JlaGopaTtopusbrit oneiT Nel3 Th MUYECKUXPEaAK- 1002071
KadecTBeHHBIE PEaKIIUU Ha CYIb(UT- HOHBI B PACTBOPE. (AIIXP)
JlemoHcTpanmoHHbiil onbIT Ne 13. «3yyeHne cBOWMCTB
CEPHUCTOTO ra3a U CEpHUCTON KHCIOTBI»

27. |Coenunenus cepsl: okcup cepbl (VI), cepras kucnora nll PeakTuBbI "
ee conu. JlabopaTopHsiit onbiT Nel4 XUMHYECKOE
TbKauecTBeHHBIE  peakuuu  Hacyidb(paT-HOHBI B o0opyioBaHUE

pacTBope.




TP

28. |CoiicTBa CepHOU KUCIOTHLJ1a00paTOPHBINA ONBIT 1 PeakTuBbI "
Nol5U3yueHne CBOMCTB CEpHOM KUCIOTHI XAMUYECKOE
o0opynoBaHUE
Tema 5. CBoiicTBa a3ora u ¢ocdopa (9 u)
30. |A30T: pu3ndecKre U XUMHYECKHUE CBOMCTBA. 1
31. |AMMuax. 1 JlaTunk
JlemoHCcTpanoHHBIN onbIT Nel4 DIIEKTPO
Th IlonyueHue amMmuaka M €ro pacTBOPEHHE B BOJIE. [IPOBOAHOCTH
JlaGopaTopubiii onbIT Ne 16 «OCHOBHBIE CBOWCTBA
aMMUaKa»
32. [llpaktuueckas pabora Ne 6. Ilomydenue ammmaka,|l PeakTuBbI u
n3ydenue ero cBoicts. Th TP XUMHUYECKOE
obopynoBaHue
33. |Conmt aMMOHHSI. 1 PeakTuBbI 71
Jlaboparopusriii onbiT Nel7 Th XUMHUYECKOE
B3aumopeiicTBue coyieii aMMOHHUS CO obopynoBaHue
[Ie104aMu
TP
34. 1 TepmopesucTop  HbIH
MaT4UK  TEMIICPATypHI,
natuuk  pH, marumk
HIIEKTPONPOBOJT HOCTH,
A30THas kucioTa. JlemoHcTpamoHHbie onbIThl NoNel 5- armnapar s
17: «llonyuenue okcuna azora (IV) u usydenuwe ero [IPOBEACHUS
cBoiicTBy; «Oxucnenue okcuaa azora (II) mo oxcuzaal XUMHUYECKUX  PEaKIHi
azota (IV)»; «B3aumoneiictBue okxcuaa azora (IV) c (AIIXP), MarHuTHas
BOJIOM U KMCJIOPOJIOM, IIOJTyYE€HHUE a30THOM KHCIIOThD) MeIranka
35. |OkucnauTenpHble ~ CBOWCTBA  a30THOM  KUCIOTHIL PeakTuBbI 171
JTaGopaTopHBIN OTIBIT XAMUYECKOE
Nol8.M3yueHne cBOMCTB a30THOW KUCIIOTHI 00opy0BaHuE
36. |Conm a30THOM KHCIOTHI - HUTPATHI. 1 JlaTank
JlemoHCcTpanroHHbIN OnbIT Nel8 DIIEKTPOIIPOBOT
THOOGpa3ibl IPUPOIHBIX HUTPATOB U (hocaToB. HOCTH
JlaGopatopusiii onbIT Ne19 Th
O3HakoMJIeHME C  a30THBIMM U QochopHbBIMU
ynoOpenusimu.  JlaGoparopuelii  omeir  Ne 20
«OrnpeneneHne aMMHaYHOM CETUTPbl U MOUYEBUHBI)
37. |@octop. Coenunenus docdopa: oxcua pochopa (V),1 PeakTuBbI u
optodochopHas kucimora u ee coau. DochopHbIe XUMHUYECKOE
ynoopenus JleMoHCTparimoHHbIH onbIT Nel19 00opy0BaHuE

TBOGpasms! kpacHoro gocdopa, okcuaa dhocdopa (V),
npUpoaHbIX (ocharTos.

Jlaboparopubiii onbiT Ne2l Tb«l'openue cepbl u
docdopa Ha Bo3ayxe u B kuciopozae» JlabopaTopHbIii
onbIT Ne22 Th




Th. O3zHakomyieHHMEe C a30THBIMU H  (ochopHBIMU
YIOOpPCHUSIMU.

38. [[logroroska k [MMA 1
Tema 6. CBoiicTBa yriiepoaa u kpemHus (7 4)

39. [Yrmepon, ¢wusmyeckue cBoicTtBa.  Asutorpormsl JlaTunk
yriaepoaa: ainmas, TrpaduT, KapOWH, (QyUIEpEeHBI. DIIEKTPOTIPOBOTHOCTH,
XYMHYecKue CBOWCTBA yriepoa. MarHuTHas  MeNIaJKa,
/[eMOHCTPAaLIMOHHBIN OIIBIT npubop U MOTyYESHUs
No20TbMojienu KpUCTANIMYECKUX PEHIETOK ajaMasa U rasoB W arnra-
rpaduTa. patKumnna

40. |Oxcunbl yriaepoja. YTapHbIH M YIJIICKUCIBIM rasbl.|l PeakTuBbI 7|
YromnpHas kuciaoTa, KapOoHaThl JleMOHCTpalMOHHBIHN XUMHUYECKOE
onbiT No21 TBOOpa3iel mpUpOAHBIX KapOOHATOB H 00opyIoBaHuE
cunukaroB.  Jlabopatopubiii  ombir  Ne23TBTB.
KauecTBeHHast ~ peakiusi Ha  YIVIGKHCIBIA  Tas.
JlaGopaTtopubiit onbiT Ne24Th. KayecTBenHas peakuus
Ha KapOOHATHOH.
JlaGopatopubiii  ombiT  Noe 25 «B3aumopeicTBue
M3BECTKOBOM BOJIBI C YTIIEKUCIIBIM T'a30M»

41. [[Ipaxtuueckass pabora Ne7. «llomyuenue oxcupaall
yraepoaa (IV) u uzydenue ero cBoiictB. PacnoznaBanue
kapOonatos». Th

42. [Kpemuuii m ero coemuHeHus. JleMoHCTparmoHHBIH|L PeakTHBLI 171
onbIT No22 XUMUYECKOE
Th.OOpasupl MPUPOIHBIX KapOOHATOB W CHIIMKATOB. 000opyI0BaHuE
JlabGopaTopHblil (3aHMMATENbHBIN) OMBITNG
26«BpIpamuBanyie BOAOPOCIEH B CUITMKAaTHOM KJIEE»

43. [[logroroska k A 1

44. [loaroroska k A 1

45. [KoHTposibHOE TECTUPOBAHUE 1
no nonpasneny «lIpakTukym mo HM3y4eHHIO CBOMCTB
[IPOCTHIX BEIIECTB HEMETAJIJIOB UX COCTUHEHHI»

Tema 7. O0mme 1 HHAMBUAYAJBbHBIC CBOMCTBA MeTALIOB (11 1)

46. |O0mue ¢usnueckue W XUMHYECKHE CBOiicTBa|l PeakTHBEI )51
METAJIJIOB: pEeakUMM C HeMeTallslaMH, KHCJIOTaMH, XUMHUECKOE
coiisiMi. BoccTaHOBHUTENbHBIE CBONCTBA METAJUIOB. 00opy0BaHuE
ONEKTPOXUMHUUECKUH Pl HANpsDKEHUH  MEeTalloB.
JlaGopatopuslii onbIT Ne27 Th.
B3anmoeiicTBrEe METAIIIOB C paCTBOpPaMU COJIEH.
TP
JleMOHCTpaIIMOHHBIN OMBIT
Ne23TBM3y4enne o6pa3iioB METAIIIOB.
TP

47. |[enounsie  metamnbl.  CoenuHeHus — IIeno4yHbIX|1 PeakTuBbl u
METaJIJIOB XUMHYECKOe
JIeMOHCTpalIMOHHBIN OMBIT 00opy0BaHuE




Ne24B3anMoneHCTBUE MIEIOYHBIX METAJUIOB C BOJIOMA.
TP

48. |CpolicTBa IEIOYHO3EMENBHBIX MeTauioB U ux|l PeakTuBbl
coeuHeHUH. JleMOHCTpalMOHHbINA ONBIT Ne25 XUMHUYECKOE
B3aumoneiictBue MIENOYHO3EMENBHBIX METAJJIOB  C o0opymoBaHuE
BOJIOH.

OOpa3ubl  BaXHEHIIMX  OPUPOJHBIX  COEIMHEHUN
MarHusi, KaJabIusl.
TP

49. |CsolictBa coenumHeHuil Kanbplud. JKecTkocts BoObI|l PeakTHBELI
JTaGopaTopusbiit onbiT Ne28 Th. XAMHYECKOE
O3HAaKOMJICHME CO CBOMCTBAaMU U MpPEBPALICHUSIMU 00opynoBaHue
KapOOHATOB M THAPOKAPOOHATOB.

JlaGopaTtopHsbIii onbIT Ne29 TBYcTpanenue xecTKkocTH
BOJIbI B JIOMAIIHUX YCJIOBHSIX

50. |(CoiicTBa amoMuHUs J|eMOHCTPAITMOHHBIN OIIBIT 1 PeakTuBbl
No26B3aumoserictBue amtoMuHus ¢ Boaon. OOpasiisl XHMHYECKOE
BAKHEUIINX IPUPOAHBIX COCAUHEHNN amoMuHus TP 00opynoBaHue

51. |AMQOTEpHOCT, OKCHIAa M THAPOKCHAA aTroMHUHHMA.|L PeakTuBbl
JTaGopaTtopusbiii onbiT Ne30 Th. XAMHYECKOE
[TomyueHue TUIPOKCHIAa ATFOMUHUS U B3aUMOJICHCTBUE 00opynoBaHue
ero ¢ KMCIOTaMH U IIeJI0YaMH.

TP

52. [Kemne3o. 1 JlaTauk
JleMOHCTpaIIMOHHBIH OMBIT aBJICHUS
No2700pa3ubl pyn xernesa.

CoxuraHue xeles3a B KHCIOPOJIE U XJIOpe.
JlaGopatopusbiif onbiT Ne 31 «OxucneHue sxenesa BO
BIIQYKHOM BO3/TyXE»

53. |CBoiicTBa COeMHEHMIA JKene3a: OKCUIOB, THAPOKCUAOB|L PeakTuBbl
u coneil xxenesa(Il u III). XUMHUECKOE
JIaGopatopuslii onbliT Ne32Th 000pynOoBaHUE
[Tonyuenune ruapokcugo xeneza(ll) w (III) wu
B3aUMOJICHCTBUE UX C KUCIIOTaMU U IIEJI0YaMH.

TP

54. [Ipaxtuueckas pabora Ne§. Perenue 1 PeakTuBbI
DKCIIEPUMEHTANIBHBIX 3a7ma4 1o Teme «OOmue u XUMHUYECKOE
VHIMBUyaJIbHBIE CBOMCTBA MeTaiiioB». Th TP o0opynoBaHue

55. [[Moaroroska xk 1A 1

56. |KOHTpOJIEHOE TeCTHPOBAHUE 1
no nonpasneny «llpakTukym mo HM3y4eHHUIO CBOMCTB
MPOCTHIX BEIICCTB METAJIOB UX COCTMHECHUIN

Pa3nen 5. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIBHON U MPOEKTHOM JAesiTeJibHOCTH (124)

57. [TexHuka 6e3omacHOCTH pu BbINOJIHEHNH|(1 PeakTuBbI
CaMOCTOSITEIIbHBIX ~ OMBITOB W JKCIEPUMEHTOB B XUMHUYECKOE
OMAIlHUX  YCJIOBUSIX M C  HCIOJb30BAaHUEM o0opynoBaHue

000pyI0BaHUsl XUMUYECKOH J1abopaTOpHH.




58. [[Ipaktrueckas padora Ne9. Th O6paieHue co cTeKIoM PeakTuBbl
(crubaHue  CTEKISHHOM  TPYOKHM, H3TOTOBJICHUE: XUMHUYECKOE
MTUTICTKY; KaIAJUISIPOB; MPOCTEHIIINX y37I0B; 00opyaoBaHue
MPOCTEUIIINX TTPHOOPOB)

59. [Xumuueckuii aHAJIM3: KAYEeCTBEHHBIM W KOJIWY €CTB PeakTuBbl
CHHBII XUMHUYECKOe

o0opymoBaHue

60. [Teopermyeckue OCHOBBI OMBITHO-3KCIIEPUMEHTAIHLHOU PeakTuBbI
U TIPOCKTHOM JIESTEIIEHOCTH. XUMHYECKOE

00opynoBaHue

61. [Beibop TeMbl npoekTa. [ImanupoBaHue AesITEIBHOCTH.

62. [[logroroBka mpoekTta.Co0p MHpOpMaIMKU MO JaHHOU PeakTuBbI
Teme.MojienpoBaHue MPOEKTHOM 1eATeIbHOCTH. XUMHUYECKOe

o0opymoBaHue

63. |BrimonHenue yueOHBIX MIPOEKTOB, PeakTuBbI
OTIBITHOIKCIICPUMEHTANILHBIX  paboT. [IpakTtuyeckue XUMHYECKOE
paboThI IO TeMaM MPOEKTOB YJaIIUXCs 00opynoBaHue

64. [[loaroroBka y4eOHBIX MPOEKTOB K 3aIIUTE

65. [[IpomexxyTo4yHas aTTecTaus. 3aluTa MPOCKTOB

66. [[loaroroBka K 'MA: pelieHue MPAKTHKO PeakTuBbI
OpPUEHTUPOBAHHBIX 3aaHHIA XUMHYECKOE

00opynoBaHue

67. [[logroroBka K 'MA: pelieHue MPAKTHKO PeakTuBbI
OpPUEHTUPOBAHHBIX 3aaHHIA XUMHYECKOE

00opynoBaHue

68. |O0o0menne, cucTeMaTU3alusi U KOPPEKIHs 3HAHHUHA

ydanmxcs 3a Kype «9KCIepuMeHTaabHash XuMusi-9», 9
KJIACC.
‘TecTOBBINM KOHTPOJIb.
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