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IHosicHuTe IbHAS 3aNIMCKA

Jannas paboyas mporpamma Jijist o0ydaromuxcsi 7 — 8 kiraccoB pazpaboTaHa

B coorBeTcTBUUM ¢ DenepaqbHbIM TOCYAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO OOIIEro 00pa3oBaHMsI OCHOBHOTO 0OIIEro oOpa3oBaHUs
/Tlpuka3 MunuctepctBa mnpocsemeHuss Pd  No287 or 31.05.2021r., ¢
u3MeHeHusimu ot 18.07.2022r., npuxa3z Ne568/, denepanbHoii 00pa3oBaTenbHON
nporpammoii  OOO IIpuka3 MunucrepcrBa mnpocBemeHuss P®  Ne370 or
18.05.2023r./

Kypc npeanasnaden qist ooyuaroniuxcs 7 u 8 kinaccoB Paccuntan Ha 51 vac (1 vac B
Heaemo B 7 kimacce u 0,5 waca B 8 kimacce). Kypc mMeer skcrepHMMEHTaIbHYIO
HanpaBiIeHHOCTh (2/3 3aHATHII TpaKTUYECKHUE paOOThl, KOTOPHIC BBIOIHSIIOT
oOyuatomuecsi). OObEeKTaMH HCCIEIOBAaHUS CTAHOBSATCS MPUBBIYHBIC [UJISI PEOST
MaTepHabl, TPOAYKTHI MUTAHUSI-TO, C YEM IIKOJIBHUK BCTPEYACTCS B TIOBCETHEBHOM
*u3HU. B mponecce BbIMOIHEHUsT padOT, ydaluuecs 3HAKOMATCS C 3JIEMEHTaMu
KAUECTBEHHOIO0 W KOJIMYECTBEHHOI'O aHAaJIM3a, y4arcsl MOJb30BAaThCSI XUMHUYECKOM
NOCYJI0i, B3BeIIMBaTh Ha Becax. Ha 3aHATHIX (paKylIbTaTUBHOrO Kypca ydallHecs
JOJDKHBI HAYYUTHCS TOTOBUTH PACTBOPHI OMPEASIEHHOW KOHIICHTPAIIUH, OBIIAJETh
npuémMamMu COOPKHM yCTaHOBOK JJIS MPOBEJAEHUS MPOCTEHIIEro aHaldn3a U CHHTE3a.
Kypc 6a3upyeTcst Ha 3HaHUSIX, MMOTYYAEMbIX MIPU U3YYEHUU OCHOBHOTO Kypca XHUMHH
U He TpeOyeT 3HaHUN TEOPETUYECKOTO XapaKTepa, BRIXOISIINX 33 pAMKH CTaHIapTa.
Ha 0aze nentpa «Touka pocta» oOecnedywBaeTcs peanu3aius 00pa30BaTeNIbHbBIX
IporpaMM  €CTECTBEHHOHAYYHOM W TEXHOJOTHYECKOM  HAampaBlICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUUM C TpeOOBAaHUSIMU 3aKOHOJATENbCTBA B cdepe
oOpazoBanuss u ¢ yué€rom pekomeHmammii denepanbHOro omeparopa y4eOHOTO
npeaMeTa « XUMUs».

Hcnons3oBanue obGopynoBanus «Touka pocta» mnpu peanmzauuu gaHHou OII
MO3BOJISIET CO3/1aTh YCIOBUSL:

— JUTSl paCIIUPEHUs COJIEP KaHMs IIKOJIbHOTO XUMUYECKOr0 00pa30BaHus;

— JUISL  TIOBBIIIIEHUSI  TIO3HABATEIIbHOM  aKTUBHOCTU  OOydYaromuxcsi B
€CTECTBEHHOHAYYHOI 00J1acTH;

— JUISL pa3BUTHSA JUYHOCTH peOEHKa B mporecce OOydeHUsT XUMUHU, €ro
crocoOHoCTe|, POPMUPOBAHUS U YIOBIETBOPEHUS COLMAIBLHO 3HAYMMBIX HMHTEPECOB
U IOTpeOHOCTEN;

JUTsL paObOTHI ¢ OJTAPEHHBIMY ITKOJLHUKAMH, OPTaHU3AINHA WX PA3BUTHS B PA3TUIHBIX
obJacTsx 00pa3oBaTeILHON, TBOPUYECKOU NEATEIBHOCTH.

I. COOEP KAHUE KYPCA «(XUMHNYECKAA MO3AHUKA» C

NCITOJBb30BAHUEM OBOPYIAOBAHMUMSI HI/I(I)POBOFI
JJABOPATOPUU «TOUYKA POCTA»
7 KJIace

BBenenne (6u)
lemm u 3agaum Kypca. Xumus, U €€ 3Ha4YeHUE. MeCcTo XUMUU Cpear APYrux
HayK.



konpHbI XuMuYeckuii kaOuueT. [IpaBmia TexHuku O€30MaCHOCTU TpHU
paboTe B kabuHeTe. 3HAKOMCTBO € J1aOOpaTOpHBIM 00OpyaoBaHueM. «BTopsie pyku
XUMHUKa» (Ha3HaY€HUE U UCTOPUS BOSHUKHOBEHUSI XUMUYECKON MTOCY/IbI).

DOKCKypcHsi B HMCTOpPUIO pa3BUTUs XUMHH. llepBble HaAOMIOIEHHSA IPEBHHUX
J0JeN B Ipouecce AeSTENbHOCTH (IIPH MPUTOTOBIECHUM MUIIH, JEKAPCTB, SA0B; MpU
BbITIJIaBKe MeTaiioB). Xumus B JlpeBHeM Erunte u ctpanax Bocroka. CpenHeBeko-
BbIl mepuoxa anxumuu. Iloucku «Ppuiocopckoro KaMHA» U «IIUKCHpPA KUZHUY.
Hcropust pa3BUTHS aTOMHO-MOJIEKYJSIDHOTO Yy4eHUs. BakHellnue XHMHUYECKHUE
OTKPBITHS.

Tema 1. DaemenTbl aHamuTHYecKoil xumuu (10 u)

Kaprodenbupie unncel. M3 vero onm coctoar? KanopuilHOCTh MPOJIYKTOB
nuranus. KadecTBeHHas peakuuss Ha KpaxMail. MuHepalbHblE W Ta3UpPOBAaHHBIC
BoAbl. OcHOBHBIE cocTaBisomue. JKaxma. Uem mydmie BCEro yTOJNATh KaKIYy?
AckopbunoBasi kuciora. CriocoObl 0OHapykeHHsI KUCHOThl. TutpoBanue. OleHka
MOTPENTHOCTH U3MEPEHHS.

lIpakmuueckas paboma Ne |. AHanu3 4urcoB (y4amuecs aHAIM3UPYIOT YUIICHI
Ha Hajlu4Me Macia, Kpaxmala, XJOpUAa HaTpusl, pPacCUUTHIBAIOT KaJOPUHHOCTH
YUIICOB U CPABHUBAIOT HKCIIEPUMEHTAIbHBIE JaHHbIE C JaHHBIMH, TIPUBEACHHBIMHA Ha
YIaKOBKax).

Ilpakmuueckasa paboma Ne 2. AHanmu3 NPOXJIAJAUTEIbHBIX HAMUTKOB
(ompeneneHue yriaekucioro ra3a, HaJauuus KUCIOT, KpacUTeNs ).

Ilpakmuueckas paboma Ne 3. Ananu3 coaepkanus ButamuHa C B pa3IndHbIX
OPOAYKTax (KOJMYECTBEHHOE ONpEIEeICHUEe acCKOpPOMHOBOM KHCJIOTHI METOJIOM
HOJOMETPHH).

Tema 2. DaeMeHTHI XUMHYECKOro cuHTe3a (18 u).

Kpacku. M3 dero onm cocrosar. Kpacku pasHbix BpemeH. lcnosb3oBaHue
KpPacoK B Pa3IMYHbIX BHAX KUBOMUCU. OCHOBHBbIE KOMIIOHEHTHI IIKOJBHOTO MEJa.
[[BeTHpIE MenKH. BOCXUTUTENBHBIA MHUP KpUCTALIOB. M3ydeHne MeETOonoB
BBIpAILIMBAHUS: M3 HACBILIEHHOTO pacTBopa (MEJICHHOE OXJaXKJIECHHUE U MEIJIEHHOE
ucnapenue), metoaoM aud@dy3uu HepacTBOPUMBIX B Boje BellecTB. Kpucrtamibl B
npupoje. O, 3TH BOCXUTHTENbHBIE apoMaThl! UTO 00yCIOBIUBACT 3aMaxX pacTCHUIA?

lIpakmuueckas paboma Ne 4. llomydyeHHe TUIMEHTOB M HW3TOTOBJICHHE
aKBapeJIbHBIX (MACISHbBIX) KPACOK.

Ilpakmuueckas padboma Ne 5. V3rotoBineHue UIKOJIBHBIX MEJKOB (aHaju3,
NIOJIy4EHUE W  yCOBEPIUEHCTBOBAaHWE MeENKOB). [IOKpbITHE KyCOYKOB Mena
MTOJIMMEPHOU TIJIEHKOM.

Ilpakmuueckasa paboma Ne 6. BplpanBaHue KpUCTaNIOB pPa3IdYHBIMU
CIIOCOOAMH.

Ipakmuueckaa paboma Ne 7. VI3BneueHue TyIIMCTHIX BEIIECTB U3 PACTEHUH
(METOobI: SKCTPAKIUS, IEPETOHKA).

8 kuacc

Xumuueckas jadboparopus (2 yaca)

[IpaBuna TexHUKM OE€30MACHOCTH TpPU  TPOBEIACHUM  HUCCIEIOBAHUM,
MEIUIMHCKHE alTeyKu IMEepBOMl MOMOIIM B KaOuHeTe XuMuu. HMHCTpyKTaxk 10
TEXHUKE O€30MaCHOCTH.

3HaKOMCTBO C JabOpaTOpHBIM O00OpyAOBaHHEM. XpaHEHHE MaTepuajioB U
PEaKTHUBOB B XMMHUYECKOH J1Taboparopuu



Pa3nen 2. BemecTBa, KOTOpbIEe HAC OKPYKAIOT (6 YacoOB)

[IpocTbie u Cn0XKHBIE BEIECTBA. XUMUUYECKHAE SJIEMEHTHI.

JlaGoparopublii  ombiTNel. O3HakomiieHHEe ¢ OOpa3llaMu MPOCTHIX U
CJIO’KHBIXBEIIIECTB.

CocraB atMochepsl. Kucimopo kak BayKHEHITHI KOMITIOHEHT aTMOCHEPHI.

Jlabopartopusiit onbITNe2 «ITomyueHue Kuciaopoaa u3 NEPEKUCH BOIOPO/IA,
JI0KA3aTEIbCTBO €T0 HAJTUYUS».

Bona B wmacmrabe mianetsl. Du3nyeckue CBOMCTBA, MapajoOKChl BObI,
ctpoenre Boabl. [lokazarenn kaudectBa BoAbl. MccimemoBaHWe BOABI U3 PAa3HBIX
HMCTOYHUKOB

JlabopaTopubiii onbITNe3«OnpeneneHrue BOJONMPOBOIHON U
JUCTUJIIMPOBAHHONBOIBI»

JlabopaTopHbiil onbITNe4«Oxpacka HHIUKATOPOB B HEUTPAJILHOM cpejie»

Paznen 3. SIBsienusi, npoucxoasimue ¢ BemecrBamu (9 yacoB)

Uucteie BemiectBa U cMecu. Knaccudukanus cmeceit. CriocoObl pa3aeneHus
CMeceil: JelCTBME MAarHuToM, OTCTauBaHue, (UIBTPOBAHMUE, BbHINIAPHUBAHUE,
KpUCTAILTU3AIUS, TUCTUIIALIMS

[TpakTuueckas padota Nel «HucThie BelecTBa U CMECH»

[TpakTuyeckas padora No2 M3yueHue CBOICTB BEIIECTB: HarpeBaHUE BOJbI,
HarpeBanue okcuaa kpemuus (1V).

[Ipaktuueckas pabora Ne3«U3mepenuwe TtemmnepaTypbl KUIIEHHUS BOJABI C
MIOMOIIBIO TATYMKA TEMIIEPATYPBI U TEPMOMETPA»

[Ipaktuyeckas pabora Ned«OmpeneneHue TeMIepaTypbl KpUCTAIUIM3ALUN
BEILIECTBAY

XUMUYECKHE YpPAaBHEHUS. BBINOJHEHHE TPEHUPOBOYHBIX YIPAXKHEHUU 10
COCTAaBJICHUIO YPABHEHUN XUMUYECKUX PEAKIUN.

Tunel xumuueckux peakuui. Ilpaktuueckass padora NeS»Tumbl XUuMHUYECKHX
pEaAKLIHIN»

Ypoxk 060011eH e
Il. TIIJIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA ITPOI'PAMMbBI
KYPCA «XUMHNYECKASA MO3AUKA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yibTaThl OCBOCHHS IMPOTPAMMBI  OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTHTAIOTCS B XOJ¢ OOy4EeHHS XHMHH B €IUHCTBE Y4eOHOW u
BOCIIUTATENBHON JEATEIbBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMH U JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHSITHIMU B
oOIIecTBE TpaBWJIaMH ¥ HOPMaMU TIOBEJACHUS M CIOCOOCTBYIOT TpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIIHN 00yYarOIIHXCS.

JIngyHOCTHBIE ~ pE3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAKOIIUXCS
PYKOBOJICTBOBAaTbCSI ~ CUCTEMOW  TO3WUTHUBHBIX  IIEHHOCTHBIX  OpUEHTAIlUH U
pacilMpeHue OrbITa AeSTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) NnaTpHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIICHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJICIUIO, TOHMMAaHUS 3HAYCHUS XUMHUYECKOM HayKh B KU3HU
COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON WH(OpMaIen o



MEPENOBBIX JOCTIKEHUSAX W OTKPBITUAX MHUPOBOM M OTCUYECTBEHHOW XHWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

NpPEJCTaBICHUS] O CONHUAIBHBIX HOPMAax W TMpaBWIAX MEXJIMYHOCTHBIX
OTHOIIECHUN B KOJUIGKTHBE, KOMMYHUKATUBHON KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPYECKON U APYTUX BUAAX JEATEIBbHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JESITENbHOCTH TMPU BBINIOJHEHUU
y4eOHbIX, MO3HABaTEIbHBIX 3a/1a4, BBITOJIHEHUH XHMHYECKHUX DSKCIIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOIIN
B IIpoliecce 3TOM yuyeOHOU AesTeNbHOCTU, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U
MOCTYIKH CBOUX TOBAapHUIIEH ¢ MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pAa3BUTUSI HAyKH U COCTABIISIONINE
OCHOBY ISl TIOHHMaHHUs CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS MPHUPOMABI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJHOM CPEJIOM, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIlPaBJICHHbIE Ha MOJyY€HHWE HOBBIX 3HAHHM IO
XUMHUH, HEOOXOAMMBbIE Ui OOBICHEHHS HAOII0JaeMbIX MPOLIECCOB M SBJICHHM,
MO03HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOM KyJIbTYpbl, B TOM YHUCIE
HABBIKOB  CaMOCTOSATENbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYPON,  JIOCTYIIHBIMH TEXHUYECKUMU CPEACTBaMU  HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHUI0 M T[O03HAaHHIO, JIO003HATENbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K caM000pa30BaHUIO, IPOEKTHOMN U UCCIEI0BATENLCKON NESTEIIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBIIEHHOCTU U YPOBHSI OOYUYCHHSI B JaTbHEHUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE ITIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3IOPOBBIO, YCTAaHOBKH Ha 3J0pPOBBIA 00pa3 >KU3HH, OCO3HAHWE TOCIEACTBUNA H
HETMPUATUE BPEIHBIX MPHUBBIYCK (YMOTPEOJICHUS ATKOTOMS, HAPKOTHKOB, KypeHUS),
HEOOXOJMMOCTH  COOJIIOJIEHUST MpaBWwil  OE30MaCHOCTH MPU  OOpAIICHUH  C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEeC K MPAaKTUYECKOMY M3YYEHUIO MpOoeccuil U Tpyna pa3iMyHOro poja,
yBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM JESITEIHHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHHUM M0 XUMHUU, OCOZHAHHBIA BHIOOP WHIWBUYTHBHON
TPACKTOPUH TIPOJOJDKEHUSI 00pa3oBaHUS C Y4YETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX WHTEPECOB M TMOTPEOHOCTEH, yCTEHTHOM
po(heCCHOHANTFHON AESITETFHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH
aIarTHPOBaThCS B TPO(HECCHOHATLHOU Cpelie;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:

AKOJIOTHUYECKH TIeTIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyYIIECTBOBAHMs, TOHMMaHHWE IIEHHOCTH 3J0POBOTO H
Oe3omacHOro o0pas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICHUXMYECKOMY 3/I0pOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJICHUS



npaBuJl OE30MACHOTO MOBEEHHUS MPHU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TNPUMEHSATHh 3HAHUS, NOJIy4aeMble MPU U3YYEHUH XUMHH, IS
pemeHns 3a1ad, CBA3AHHBIX C OKPYKAIOLIEH NMPUPOJHOW CPENOM, I MOBBILICHUS
YPOBHSI ~ 3KOJIOTHYECKOW  KYJbTYpbl, OCO3HaHUS  TIJIOOAIBHOIO  XapakTepa
DKOJIOTHYECKUX MpPOOJIIEM M IMyTE€d HX PEeLIEeHUs IOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHNS, YMEHUSI PYKOBOJCTBOBAaTbCSA MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMETHBIX pE3yJbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33pEHHUs OOIIEHAYYHbIE MOHSTHS (3aKOH, TEOpHUS, PHUHIIMII,
runore3a, (axkT, cuUcTeMa, MPOIECC, OKCIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax W MO3BOJISIIOT Ha
OCHOBE 3HAHMU M3 ITHX MpeAMETOB (HOPMHUPOBATH MPEJCTABICHHUE O IEIOCTHOU
HAay4YHOM KapTHHE MHUpPa, U YHUBEpCaIbHbIC Y4eOHbIC NEUCTBHS (IIO3HABATEIBHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIE), KOTOpbIE OOECneyuBalOT (HOPMUPOBAHHE
TOTOBHOCTM K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO Y4EOHOM
NEeSATEIbHOCTH.

Ilo3naBaTebHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJornyeckue JeicTBuA:

YMEHHUS HCHOJIB30BATh NPUEMBI JIOTMYECKOTO MBINUICHUS IIPU OCBOEHUU
3HAHUN: PACKPBIBATh CMBICIT XUMHYECKUX IOHATUN (BBIACNIATH UX XapaKTEpHBIE
IpU3HAKW, YCTAHABIMBAaTh B3aUMOCBSI3b C JPYTUMHU MOHITUSIMH), HCIIOJIb30BAThH
HNOHATUA U1 OOBSCHEHUS OTACNBHBIX (PAKTOB U SBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEpUU Ui KIacCU(UKAMM XUMHUYECKMX BELIECTB M XMMMUYECKHUX pPEaKIIH,
yCTaHaBIMBATh TMPUYUHHO-CICACTBEHHbIE CBS3M MEXAYy OOBEKTaMU W3Yy4YEeHHUS,
CTPOUThH JIOTUYECKHE PACCYKACHHS (MHAYKTUBHBIC, NEAYKTUBHBIE, MO AHAJIOTHH),
JienaTh BBIBOJIbI U 3aKITFOUEHHUS;

YyMEHUE TNPUMEHITh B TMpOLECCe I[MO3HAHUS TMOHATUS (MpPEIMETHbIE U
MeTaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIHN, MCIOJb3yEMbIE B XHMHH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSAEMbIE B XMMHUU MOJIEJbHBIE MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHMBOJI DJJIEMEHTA), XHUMHU4YEeCKas QopMmyja U YypaBHEHUE
XUMHUYECKON peakiuu — MpHU PelIeHUH Y4eOHO-TIO3HAaBaTeNIbHBIX 3a/1ady, C y4ETOM
TUX MOJIEIBHBIX MNPEACTABICHUN BBIABIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
IPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB M XUMHUYECKUX pEaKIuil,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH,  NPUUYMHHO-CIEJICTBEHHBbIE  CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSX.

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

YMEHHUE HCHOJb30BATh IOCTABJICHHBIE BOMNPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHHUA, & TAK)KE€ B KQUeCTBE OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

OpuUOOpEeTeHHe OMbITa MO0 IUJIAHUPOBAHMUIO, OPraHM3alMd U TPOBEICHUIO
YUYEHMUECKHX OJKCIIEPUMEHTOB, yMEHUE HaOJIoJaTh 3a XOJIOM  Ipollecca,
CaMOCTOATENIbHO TMPOTHO3UPOBATh €ro pe3yiabTaT, (HopMyIupoBaTh 000OIIEHUS U
BBIBOJIbI IO pe3yJIbTaTaM IPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET O
poJieIaHHOM padoTe.

Pabora c undopmanueii:



YMEHUE BBIOMPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHGOPMAIHIO
pa3ITUYHBIX BUAOB M (DOpPM MpeACTaBICHUS, MOTYYaeMy0 W3 Pa3HBIX HMCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAs JIUTEepaTypa XUMHUUECKOTO COAEP KaHUs, CIIPAaBOYHbIE TTOCOOUS,
pecypcbl HTEepHETa), KPUTHYECKH OLEHUBATH MPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO
uH(pOPMAIIHIO;

YMEHHE MPUMEHITh pa3jiMyHble METOJbl U 3alpOoChl MPU TOUCKE U OTOOpE
uHOpMAIUU U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX JUISl BBITOJHEHUS
y4eOHBIX M TO3HABATEJIbHBIX 33Jlay ONMPEACTIEHHOrO THUIA, MPUOOpPETEHUE OMbITa B
0o0JaCTH  HCHOJB30BaHMUS  MHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOW AKTUBHOTO HMCIIOJb30BAaHUS PA3IUYHBIX MMOMCKOBBIX CHCTEM,
CaMOCTOATENIbHO BBIOUPATh ONTHUMANbHYIO (HOpMY TpeacTaBiieHUs WHOOpPMAIUU U
WUIIOCTPUPOBATh  pPEIIAEMbIE 3aJladd  HECJIOKHBIMA CXEMaMH, JIHarpaMMamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh W  aHAM3UPOBAaTh B IMpolecce Y4eOHOH H
MCCJIEI0OBATENBCKOW JIEATEIbHOCTH WH(OPMAIMI0O O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO X0351ICTBA ¥ TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIe J1eHCTBUS:

YMEHHUS 3alaBaTh BOIPOCHI (B X0J1€ Auaiora v (WiM) AMCKYCCUH) IO CYIIECTBY
oOcyxnaeMoi  Tembl, (OPMYJIUPOBATH CBOM  MPEAJIOKEHUS  OTHOCUTEIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHHUSI  MPEIACTaBIATh  TMOJYYEHHBIE  PE3yJbTaThl  IO3HABATEIbHOMN
JEATEIIBHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTAX; AENaTh MPE3ECHTALUIO PE3YJIbTATOB
BBITIOJIHEHUSI XUMUYECKOTO HKCIepUMeHTa (J1abopaToOpHOro OMbITa, JabopaTOpHOM
paboThI IO UCCIIEOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHHUsSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABATEIILHON U HMCCIIEIOBATENBCKON JEATEIIBHOCTH MPHU PEIICHUH BO3HUKAKOLIUX
npo0OjieM Ha OCHOBE Yyu€ra OOIIUX HWHTEPECOB M COTJIACOBAHMS TO3UIIMI
(0OcyxaeHns, 0OMEH MHEHUSIMU, «MO3TOBBIE€ IITYPMBD), KOOPAUHALIMS COBMECTHBIX
NEUCTBUM, OMpEICIICHUE KPUTEPUEB MO OILICHKE KayecTBa BBLIMOJHEHHOW pabOThI U
Apyrue).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENBHO ONPEEHATh LENu JeATeIbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISITh, KOHTPOJMUPOBATh U MpPHU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO
NesATeILHOCTh, BbIOMpaTh Hambosee d(PPeKTUBHBIE CHOCOOBI PEIICHUS yYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJIATH WJIM KOPPEKTUPOBAThH
MPEIJIOKEHHBIM  AJITOPUTM  JEUCTBUM MPU  BBIIOJHECHUM 33aJaHUA C  YYETOM
MOJIYYCHHUSI HOBBIX 3HAHMM 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaraeMble B YCIOBUU 3aJaHUM.



I1l. TEMATHYECKOE IIJIAHUPOBAHUE C YKA3ZAHUEM
KOJIMYECTBA YACOB, OTBOAMMBIX HA MH3YUYEHHE

KAJKJIOU TEMBI.
7 KJjace
M Has3zeanue pazoena, mema ypoka Kon-go IInan | ®@akm
n/n uacoe

Beenenune. Cogep:xanne Kypcea.

Hemn u 3agaun Kypca. Xumus U €€ 3HadeHUE. MecTo XumMuun

! Cpeau APYrux Hayk. !

5 [xonbHBIH  XUMHYECKUN KaOuHeT. [IpaBwia TexXHUKH 1
0e30MmacHOCTH NP paboTe B XUMUYECKOM KaOUHETE.

3 3HaKOMCTBO ¢ JabopaTtopHbIM 00opyaoBaHueM. «BTopsie 1
PYKH XMMHUKa»

4 | DKCKypC B UCTOPUIO Pa3BUTHUSL XUMHUHU. 1

5 | Xumus B [lpeBHem Erunre u crpanax Bocroka. 1

5 Wctopusi pa3BUTUS aTOMHO — MOJIEKYJIIPHOTO YYEHHS. 1
Baxuelinme XuMU4ecK1e OTKPBITHSL.
Tema 1. D1eMeHTHI aHAJIMTHYECKON XMMHUHU

7 CocraB kapTOo(enbHbIX YHIICOB. KamopuitHOCTh MPOIYKTOB
IUTAHUS.

8 | KauectBeHHas peakuys Ha Kpaxmall. 1

9 MuHepanbHble U Ta3UpOBaHHbIE HATTUTKY. 1
OCHOBHBIE COCTABIIIONIME HAMUTKOB. XKaxa.

10 AckopOHMHOBas KMCIIOTA. 1
CtpoeHnue, CBOMCTBA, 3HaYCHUE AaCKOPOMHOBOW KHUCIIOTHI.

11 [IpakTuueckast pabora Ne2 «AHamu3 MNPOXIAJUTENbHBIX 1
HaIHUTKOBY.

12 | Meron TutpoBanus, O10peTKa, MpaBuiia MOJIb30BaHUS. 1

13 [IpakTuueckast pabora Ne3 « AHanuz copep:kaHusi BUTAMHHA 1

C B pa3nuyHBIX MPOTYKTAX).

Ananu3 conepkanus ButaMuHa C B pasNUYHBIX MPOIYKTaX
14 | (KONMMYEeCTBEHHOE OMpeeIeHNE AaCKOPOMHOBOM  KHCIIOTHI 1
METOZIOM HOJJOMETPUH).

Tema 2. Dj1eMeHTbI XHMHYECKOI0 CHHTE3a

15 | Kpacku. 13 yero onn coctodr? 1

16 | Kpacku pa3nu4HbIX BpEMEH. 1

17 JlakokpacouHble ~ Marepuainbl,  KiIacCU(pUKAIUS  KIIEeB, 1
M THOBBIBOJUTEIH, MUIIIEBbIE KPACUTEIIH.

18 | Mcnonb3oBaHMe KpacoK B pa3IMYHBIX BHIAX KUBOIHUCH. 1

19 [Ipaktuyeckas pabora Ned «llodydeHue NUTMEHTOB U 1
M3TrOTOBJICHHE aKBapeIbHBIX (MACIISTHBIX) KPACOK.

20 [lonyueHne NHUIMEHTOB Y M3TOTOBJIEHHE aKBAPEJIbHBIX 1

(MacnsHBIX) KPACOK.




21 | OCHOBHbBIE KOMITIOHEHTHI IIKOJLHOT'O MEJIa. 1
22 | LIBeTHBIC METIKU. 1
23 | CocTaB IIBETHBIX MEJIKOB. 1
24 [Ipaktnueckas pabora Ne5 «M3roroBiaeHUE MIKOJIBHBIX 1
MEJIKOB.
25 | BocXUTUTENBHBIN MUP KPUCTAJIOB. 1
Meroasl  BbIpalIMBaHUS: U3  HACBIIIEHHOTO  pacTBOpa
26 | (MeUIeHHOE HCTIapeHUe U MeIJICHHOE OXJIaXKIEHUE), METOJIOM 1
m(Qy3un HepaCTBOPUMBIX B BOJIE BEUIECTB.
97 [IpakTrueckas padota Ne6 1
« BrIpanmBanue KpuCTaJIJIOBY.
28 | BelpamuBaHue KpUCTAJJIOB pa3JIM4YHBIMU CIIOCOOAMMU. 1
29 | O, 3TH BOCXUTHUTEIbHBIE apOMaThI! 1
Bunel mapdromepHbIX W KOCMETHYECKHX TOBapoB (AyXH,
30 | 1OChOHBI, IE3070PAHTHI, KPEMBI, JIAKH, MYyIpbI, IAMITYHH, 1
3yOHbIE MACTHI), UX COCTaB M Ha3HAUCHUE.
[TpakTrueckas padota No7
31 | «M3BneueHne AYMMCTBIX BEIIECTB M3 PACTEHUH METO/I0M 1
SKCTPAKIIUU U IEPETOHKNY.
32- | Kondepenuus. Jlokmaapl yqamuxcs mo BEIOpaHHOH TeMe. 3
34
8 kamace
Ne Kon-60
Ha3zeanue pazoena, mema ypoxka IInan | ®@akm
n/n uacoe
Xumuyeckas jadoparopus
[TpaBuna TeXHUKH 0€30MAaCHOCTH MPU MPOBEICHUN
1 WCCIIEIOBAHUI, MEJIUIIMHCKHUE allT€YKH MEPBOM MOMOIIH B 1
kaOuHeTexuMuu. MHCTpyKTax
10 TEXHUKE 0€30M1aCHOCTH.
5 XpaHeHue MaTepuaioB HPEAKTUBOB B 1
XUMHUYECKOH J1abopaTopuu
Tema 1. BemecTBa, KOTOpbIEe HAC OKPYKAOT
IIpocTeie u cnoXHBIEBEIIECTBA. XUMUYECKUE DIEMEHTHI.
3 | JlaGoparopnas padota Nel.O3nakomieHue ¢ oOpazmamu 1
MIPOCTHIX U CJIOKHBIX BEHIECTB.
4 CocraB armocdepsl. Kucrnopoa kak BaxHeHIni 1
KOMITOHEHT aTMOC(EpHI.
Jlaboparopuaspadora Ne 2 «[lonydeHnue kuciopoia
5 | W3 IEepeKUucH BOAOPOAa, JOKA3aTEIbCTBO €r0 1
HaJTUUHSI.
Boga B macmrabemianeTsl. @u3nyecKue CBOMCTBRA,
6 | mapagoKchl BOJbI, CTpOoeHUEBO B [loka3zarenu kauecTa 1
BOJIBI.
7 UccnenoBanue BOJBIN3 pa3HbIX HCTOYHUKOB 1




JlaGopatopHas pabota Ne3 «Omnpenenenue
BOJIONIPOBOJHON U IUCTUIIIMPOBAHHONBOIBI»

JlaGopaTtopnas pabora Ne4 «Oxpacka HHIUKATOPOB B

8 N N 1
HEUTPaAJILHOU cpeiey
Tema 2. SIBJIeHUsA, MPOUCXOsININE ¢ BeNIECTBAMU
9 | Ywucreie BemecTBa ncMecH. KiaccuduranmsicMeceid. 1

CniocoOslI pa3ziesieHus1 CMecei: IeiCTBIE MarHUTOM,
10 | orcramBaHue, pUIBTPOBaHUE, BHITIAPUBAHHE, 1
KPUCTAJUTH3AITNS, TUCTUILISIITHS.

11 | Ilpaktuueckas padota Nel «HucThieBeIIeCTBA U CMECH» 1

[Tpaktuyeckas pabora Ne2 M3yueHune CBOMCTB BEIIECTB:

12
HarpeBaHUEeBOIbl, HarpeBanue okcuaa kpemuus(1V).

[TpakTrueckaspadbota Ne3 «3mepenue
13 | TeMmeparypbl KUIIEHHUS BOJBI C MOMOIIBIO TaTYUKA 1
TEMIIEPATYPHI U TEPMOMETPAY

[TpakTnueckas padborta Ned«OnpeneneHrue TemnepaTypsl 1
KPHUCTANIN3ALMH BELIECTBAY

14

XuMHueckue ypaBHeHUs. BoinoiHeHue
15 | TpeHHpPOBOYHBIX YIPAKHEHHI IOCOCTABIECHUIO 1
YpaBHEHUN XMMHYECKUX PEAKIUI

Tunel xumuyeckux peakiuid. [lpaktudeckas padora
NoS» TUTIBIXUMHUYECKUX PEaKITHII»

16

17 | Ypok o6001mieHrE 1

IIEPEYEHb COBPEMEHHBIX ITEJTEXHOJIOI' Mid, UCITOJIb3YEMBIX HA
YPOKAX

KoMneTeHTHOCTHBIN MOAX0/, pa3BUTHE KOMMYHUKATHUBHBIX HABBIKOB.
3n0poBbecOeperaroniue.
JIMYHOCTHO — OPUEHTUPOBAHHAS.
NudopmanmonHsie.
HNHTerpanyns Ha ypOBHE MEKXIPEAMETHBIX CBSA3EH.

BUJIbI 1 ®OPMBI ITPOBEJIEHU 3AHATUN
KomOuHupOBaHHBIN ypOK.
YPpOK yCBOEHHSI HOBBIX 3HAHUH
YPpOK npuMEHEHUS 3HAHUW U YMEHUM
YPOK KOHTPOJISI.
[IpakTukym

3aBepiiaercs Kypc 3aHSATHEM, KOTOPOE MPOXOIUT B (GopMe KOH(DEepeHIUH.
VYyamumecs: TOTOBAT JOKJIaA MO BRIOPAHHOW UMM TeMe. TeMbl JOKIa0B MOTYT HE
COBMAAATh C TEM, YTO U3Y4aJOCh Ha 3aHSATHUSIX.

Jloknan JobKeH OBITh HamMCaH HAayYHBIM SI3BIKOM, HO TIPU  3TOM

OPUEHTHUPOBAH HA CPABHUTEIIHLHO JIETKOE M HAIJISITHOE BOCHPUSITUE CIYIIATEIISIMH,
MUHHUMAaJIbHO 3HAKOMBIMHU C MPEIMETOM JI0KIaaa. Jlokaas MOKeT ObITh JOMOJHEH

W
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pa3iMYHBIMH  CpPEACTBAMHM  HAIJISIAHOCTH:  TaOJMIIAMHM,  KOMIIBIOTEPHBIMU
MPE3EHTAUUAMHU, TEMOHCTPALIMOHHBIMU ONBITAMH, MOJAEIISIMH.
IIpumepHble TeMbl JTOKJIAI0B IS YYAIIMXCH MO Kypcy «XHMHYeCcKast

MO3aHKa»
1. JlekapcTBa IpoIUIOTO.
2. bl BOKpYT Hac.
3. Mcnonb3oBaHWe KpacoOK B Ppa3IMYHbIX BHUJAX IKUBOMUCU (1O BBIOOPY
y4qarierocs)
TexHonorus U3roToBIECHUS Kpacok. J(peBHelie Kpacku.
«OrHu noTenHbe» (U3 UCTOpUH (heriepBEPKOB).
[Topox.
«BTopble pykH XUMUKa» (M3 HCTOPUH XUMUYECKON TTOCYIBI).
Kak poxxnaroTcs v pacTyT KpUCTAILIBI (B JIabopaTopuu U IpUpoe)?
HckyccTBeHHBIE KPUCTAIUIBI (IPAarolleHHbIE KAMHHM).
10. [IpuMeHeHre OyIIHUCTBIX BEHIECTB YEJIOBEKOM: B JPEBHOCTH M 10 HaIIUX

BpPEMEH.
11. 3anaxu B JKUBOU MPUPOJIE WIH «XUMUYECKUH S3BIK» OOILIECHHUS.
12.[louemy pmoiaro He MNObET BepOMIOA WIM OHOXUMUYECKHE MPOLECCHI

«BOJIOCOEPEKEHUS
13. IIpaBuna panMoHaIbHOTO MUTAHUS

Jlureparypa:

© 00N Ok

1. H.B.lllupmmuna IlpoekTHass  jmesTeNnbHOCTh  yuamuxcs.  M3patenbcTBo
«Yuurenb» 2007r.

2. I1.A.OpxexoBckuit, B.H.JlaBbiioB, H.A.TutoB TBopuecTBO ydJammxcs Ha
MPAKTHYECKHUX 3aHATHUSAX 110 XUMHUU.

3. Bacumse B.II.,, Mopozosa P.II., Kouepruna JI. A. IlpakTukym 110

aHaJTUTUYECKOU XxuMuM: ¥Y4eb. mocodue st By30B. — M.: Xumus, 2000. —328 c.

4. TI'pocce 3., BaiicmanTtens X. Xumus 115 J110003HATENbHBIX. OCHOBBI XUMHUH U

3annMatenbHbie onbIThl. ['J[P. 1974. Tlep. ¢ nem. — JI.: Xumns1,1979. — 392 c.

5. Neprronsi B. ®. Mup Boasl. — JI.: Heapa, 1979. — 254 c.

6. Kumun JI. M. OOmas xumusa. [lpaktukym L-mukpo. PykoBoacTBo s

ctyneaToB. — M.: MI'Y, 2006. — 322c.

7. Ucnionp3oBanue mudpoBbIX jdabopaTopuil Mmpu OOyYEeHUU XUMHUU B CpelHEH

mkone/ becmanmos II. W. Jlopopees M.B., Kwmn J[.M., 3umuna A.U.,

OpsxexoBckuii [1.A. — M.: BUHOM. JlaGoparopus 3uanuit, 2014. — 229 c.

NHTepHeT CAUTHI:

1. BupryanbHblii yueOHHK 1o xumun  http://www.chemistry.ssu.samara.ru/

2. Xummueckue urpbl Anxumuk http://www.alhimik.ru/fun/games.html

3. Sl uny Ha ypok xumun  http://him.1september.ru/urok/

4

5

. 3anmMatenbHas xumus  http://home.uic.tula.ru/~zanchem/index.htm
. Caitt ®UIIN. OtkpeiTblii OaHK 3agaHuil Juisi (POPMUPOBAHUS €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
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yestestvennonauchnoy-gramotnosti

6. Caiir MI'Y. Ilporpamma Kypca XuUMUU s ydyammxcsi 8—9 Kiaccos
0011e00pa3oBaTeIbHON IIKOJIB. http://www.chem.msu.su/rus/books/2001-
2010/eremin-chemprog.

7. Caiit Enmunas xoJmekius g poBhIX 00pa3oBaTeabHBIX pecypcoB. http://school-
collection.edu.ru/catalog.

12



AOKYMEHT NOANUCAH
3JIEKTPOHHOW NoAnucbio

CBEAEHWMA O CEPTU®UKATE 30

CepTucpukaT 133397933100110045794213742499444592196809849358
Bnagenel bantaGaes MeaH MapaToBuy

[HeicTeuTeneH C 27.08.2025 no 27.08.2026




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 133397933100110045794213742499444592196809849358
Bnageney bantaGaer VMeaH MapaToBuy

OeicTevTened C 27.08.2025 no 27.08.2026



http://www.tcpdf.org

		2026-04-11T09:46:37+0500




