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PexomennoBana [11IK ecTecTBEHHO-HAyYHBIX U MATEMAaTUYECKUX JUCLUTLIINH,
npotokod NelO ot «23» mas 2022r. ¥ npu3HaHa COOTBETCTBYIOIIEH TpeOOBaHUSAM
dI'OC CIIO u yuebHoro mimana cnenuanbHocTu 44.02.02 — IlpenonaBanue B
HavyaJIbHBIX Kjaccax.

Paccmorpena OMK TAIIOY «Ka3aHCKHMII TMEIaroru4eckuii  KOJUICIK,
potokod Ne6 oT «24» mast 2022r. ¥ mpU3HaHA COOTBETCTBYIOIIEH TpeOOBaHUSM
®I'OC CIIO cneunansHoctu 44.02.02 — [IpenonaBanue B HAYaJbHBIX KJIACCAX.



HHOACHUTEJIBHAA 3AIIUCKA

VYyeOHass aucuuIUiMHa «XUMHS» SBISETCS Y4eOHbIM MpPEIMETOM IO BBIOOPY U3
oOs3arenpHOM mpeameTHol obnactu  «EctectBeHHbie Haykm» @PI'OC cpemgHero oOmiero
oOpazoBaHwUs.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero odiero oopasoBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COIACPKAHUIO U Pe3ybTaTaM OCBOCHHS YYCOHOW IUCITUTUIMHBI
«XUMHsI», B COOTBETCTBUU C PexomMeHIanusMu 1Mo OpraHu3alyy MOJy4eHUsl CPeHEero oOIiero
00pa3oBaHUs B IpeJiesiax OCBOSHUS 00pa30BaTEIbHBIX IPOrPaAMM CPEIHETO MPOPECCHOHATHLHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHUs C y4eTOM TpeOoBaHUU (emeparbHbIX
TOCYyJapCTBEHHBIX ~ 00pa3oBaTENbHBIX  CTAHAAPTOB W  MOJy4aeMoll mpodeccuu  Wiu
CHEIMAIbHOCTH ~ CpellHero mpodeccuoHambHOro obpaszoBanHusi (mucbMo JlemaprameHTa
rOCYJapCTBEHHON MOJUTUKUA B cdepe MoArotoBku pabdouux kagpoB u IO MwunoOpHayku
Poccun ot 17.03.2015 Ne06-259).

Coneprxanue nporpaMMbl «XHUMHUS» HAIPABICHO HA JOCTUKEHUE CIEAYIOIINX LENei:

* hopMUpOBaHKE Y 00YJAIOMINXCSI YMEHUS OIEHUBATh 3HAYUMOCTh XUMUYECKOTO 3HAHUS
JUTSL KaXKJ0T0 YEJI0BEKa;

* (hopmupoBaHHE y 00yHarOIIMXCS 1IEIOCTHOIO MPEACTABIECHUS O MUPE U POJIM XUMUU B
CO3JIaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUSI OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEH  JACHCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIbTYpPHOH,
TEXHUYECKOM CpeJibl, — UCIOJIb3Ys ISl ITOTO XUMHUYECKUE 3HAHHUS;

* pa3BUTHE Y OOYYAIOIIMXCS YMEHHH pa3nuyaTh (AaKThl W OIICHKH, CPABHHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HUX CBSI3b C KPHUTEPUAMH OLEHOK U CBSI3b KPUTEPUEB C
OTIPEICIICHHOW CHUCTEeMOW IICHHOCTEH, (OpMyIUpoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3UILINIO;

* npuoOpeTeHne OOYYAIOIMIMMUCS OIBITa Pa3sHOOOPA3HON AEATENBHOCTH, TO3HAHUS H
CaMONIO3HAHHUS; KJIKOYEBbIX HABBIKOB, MMEIOUIMX YHUBEPCAIbHOE 3HAYEHHUE /I Pa3IUYHBIX
BUJIOB JESTEIBbHOCTH (HAaBBIKOB pEIlIeHUs MpoOJeM, MPUHATUS pELIeHUH, MOMCKa, aHalu3a U
00paboTku nHPOpMAaIK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYTHUIECTBA,
06e30macHOT0 00paIeHus C BEIIECTBAMHU B IMTOBCETHEBHOM JKU3HH).

INNVIAHUPYEMBIE TIPEAMETHBIE PE3YJIBbTATBI OCBOEHUS IPEIMETA

OcBoeHue coaepx aHusi y4eOHON TUCHUIUIMHBI «XHUMHS» 00OecredyuBaeT JIOCTHIKEHUE
CTYIEHTaMH CIEAYIOIIUX IIPEAMETHBIX PE3YJIbTATOB:

— c(opMUPOBAaHHOCTH TMPEACTaBICHUNH O MECTe XUMHUU B COBPEMEHHOW Hay4YHOM
KapTUHE MHpa; MOHHUMAaHHE POJIM XUMHH B (OPMHUPOBAHUU KpPyro3zopa U (PyHKIHOHAIBHOM
IPAMOTHOCTH 4eJIOBEKA JUUIS PEIICHUS IPAKTUYECKUX 3a/1a4;

—— BJIaJICHUE OCHOBOIOJAralOIMMU XUMUUECKUMHU MOHATUAMH, TEOPUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BIIQJICHUE OCHOBHBIMH METOJAMH HAy4HOI'O IO3HAHUS, HUCIIOIB3YEMBIMH B XHMMWH:
HaOJII0/IEHUEM, ONMCAHUEM, HU3MEpPEHUEM, HKCIIEPUMEHTOM; yMeHHe o0pabaThiBaTh, OOBACHATH
pe3ysbTaThl MPOBEJCHHBIX OMBITOB M JIENaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/1bI TO3HAHHUS NIPU PEIICHUH NMPAKTHYECKUX 3a/1a4;

—— c(hOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHbIE OIICHKM U IPOU3BOJIUTH
pacueTsl M0 XUMUYECKUM (opMyJiaM U YpaBHEHHUSIM;

—— BIJIaJICHUE TpaBWJIAMU TEXHUKH O€30MaCHOCTH IPH HUCIOIb30BAHUM XUMUYECKHUX
BEILIECTB;



— copMupoBaHHOCTh COOCTBEHHOW TMO3HMIIMA TO OTHOMIEHUI0 K XUMUYECKOU
uH(pOpMaLnH, MOJy4aeMON U3 Pa3HbIX UICTOYHHUKOB.
COILEPKAHUE YYEBHOI'O ITPEJIMETA
C YKABAHUEM ®OPM OPITAHU3AIIMU YUEBHBIX 3AHSTHM,
OCHOBHBbIX BUJIOB AEATEJIBHOCTH

XnMmus
1. O6wan n HeopraHM4YecKkasa XuMma
1.1. BBegeHne

XuMHUyecKass KapTMHAa MHpa Kak COCTaBHAas 4acThb €CTECTBEHHO-HAyYHON KapTUHBI
Mupa. Pons XuMuu B )KU3HH COBPEMEHHOTO OOIIECTBA.

[IpumeHeHne JTOCTMIKEHUN COBPEMEHHOM XHMMHUM B TYMaHUTApHOW cdepe
IeATENbHOCTH 00IIeCTBA.

XUMHYECKOe colepKaHue yueOHOU nucuuIuinHbl «EcTecTBO3HaHUE» MpPU OCBOCHUH
cnenuanbHocTedl CIIO conmanpbHO-2KOHOMHUYECKOTO M TyMaHHTapHOro mpoduieit mpodec-
CHOHAJILHOT'O 00pa30BaHUsI.

1.2. OCHOBHbIE NMOHATUS N 3aKOHbI XUMNMN

[Ipenmer xumuu. BemectBo. AToM. Monekyna. XuMU4YECKHil 1eMEHT U (GOPMBI €ro
cymectBoBaHus. [IpocThie U CI0KHBIE BEIIECTBA.

1.3. Mepunognyecknii 3akoH n lMepnognyeckas cucreMa XMMMNYECKNX 3/71eMEeHTOB
A. N. MeHpgeneeBa

OtkpeiTue Ilepuonnueckoro 3akona. Ilepumonuueckas cucremMa XUMHUYECKHX
anemenToB JI. 1. Menneneena.

3nauenne Ilepuonuueckoro 3akoHa u llepuoauueckold CHCTEMBl XHMHYECKUX
aneMmeHToB /. M. MenneneeBa 11 pa3BUTHS HAyKH U IIOHMMAaHMS XMUMHUYECKOW KapTHHBI
MHpa.

JI. 1. Mennemnees 00 00pa3oBaHUM U TOCYIAPCTBEHHOM IIOJIUTHUKE.

1.4. CtpoeHune Beujecrsa

KoBanenTtHas cBs3b: HemosisipHas W noisipHas. MonHHas cBsA3b. KaTHMOHBI M aHHUOHBI.
Mertaunueckas cBsA3b. BomoponHas cBs3b.
1.5. Boga. PacTtBopsbi

Bona B mpupone, ObITy, TEXHUKE W Ha MPOU3BOACTBE. PU3UUYECKHE U XUMHYECKHUE
cBoiicTBa Bojbl. OnIpecHeHUEe BOAbl. ArperaTHble COCTOSIHUS BOABI U €€ NEePEXO0/bl U3 OJHOTO
arperaTHoOro COCTOSIHUA B JIPYyroe.

1.6. HeopraHnyeckme coegnHeHNs

Knaccudukanuss HeopraHUYECKUX COCAMHEHUN M UX CBOWCTBA. OKCHUIBI, KUCIOTHI,
OCHOBAaHHUsI, COJIH.

[Tonsitue o ruaponuse coieid. Cpedaa BOJHBIX PAcTBOPOB COJIEH: KHUCTas,
HeUTpalibHasd, menouHas. Bonopoansiil nokasarens pH pactsopa.

Merannel. O0Ouue puznyeckue 1 XuMUYECKUEe CBOWCTBA METAJIJIOB.

Hemeramnbl. OOmias xapakTepUCTHKA TIAaBHBIX MOATPYIN HEMETAJJIOB Ha MpPUMEpE
raJiIor€HOB.

Baxuelmme coeIMHEHUsT METAJJI0B U HEMETAJIOB B IIPUPOJAE U XO3SIMCTBEHHOM /€S-
TEJIBHOCTH YEJIOBEKA.

Meranne u cnmaBel KAk Xy,[[O?ReCTBeHHbeI MmaTepuall. COG,HI/IHeHI/IH METaJIJIOB KaK COCTaBHAA

YacTh CPEJCTB M300pas3uTeSIbHOr0 MCKyccTBa. Hemerasiel ¥ MX COeIWHEHHUS KAaK COCTaBHAsI YacCTh
CpeICTB M300Ppa3uTeIbHOTO NCKYCCTBA.

2. OpraHnyeckass xumMums
2.1 Ocnosnvie nonosxcenus meopuu CmpoeHus OP2AHUYECKUX COeOUHEeHU.
Muoroo6pa3ue opraHnueckux coenuHenui. [lonstTue nzomepun.
2.2 Yeneeooopoowt.
[IpenensHble W  HENpEACIbHBIC  YIIEBOJOPOJABL.  Peakmus  MoJTUMEpHU3aIlHH.
[IpuponHble HCTOYHHKU YTIEBOJOPOJIOB. YTIEBOIOPOJbI KaK OCHOBAa MEXIAYHAPOIHOTO



COTPYIHMYECTBA U BaXKHEUIINH UCTOUYHUK popMupoBaHus Oromxera PO.
2.3 Kucnopoocooeprcaujue opzanuueckue geuiecmaed.

[IpencraBuTeny KHUCIOPOACOAEPKALIUX OPraHMYECKUX COEJUHEHUI: METUIIOBBIA U
STUJIOBBIN CIIUPTHI, TIULEPUH, YKCYCHAs KHCIO0Ta. JKUPBbI KaK CI0KHBIE 3QUPBHI.

Angorosm3aM ®W €ro OTpaskeHWe B IIPOU3BEJEHUAX XYJOKECTBEHHOM JIMTEpaTyphl u
I/I306paSI/ITeJIbHOI‘O HCKYCCTBA.

VYrieBodsl: TIOK03a, Kpaxmal, IeJlTi0J103a.
2.4 A3omcoodeprcaujue opzanuueckue cOeOuHeHus.
AMUHBI, aMUHOKHUCIIOTHI, Oeiku. CTpoeHue u Onosiorndeckas GyHKIHs OCIKOB.

3. XnMuna v )XN3Hb
3.1 Xumusn u opzanusm yenosexa.

XUMHYECKHUE DJIEMEHThl B OpraHu3Mme yenoBeka. OpraHuuyeckue U HEOpraHUyYecKue
BemecTBa. OCHOBHBIE >KU3HEHHO HEOOXOJMMBIE COCIAMHEHHS: OCJIKU, YTIEeBOABI, >KUPHI,
BUTAMUHBI. YTIIEBOJAbBl — TJIAaBHBIII HCTOYHUK DHEPrUM oOpraHusMa. Poib XHpOB B
opranu3Me. X0JECTEPUH U €ro pojb B 3JJOPOBbE YEIOBEKA.

MuHepanbHbl€ BellleCTBa B MPOAYKTaX MUTAHUS, MUIEeBble 100aBku. COanaHcupoBaH-
HOE NMHUTAHHUE.

3.2 Xumus ¢ ovimy.

Bopa. KauectBo Boabpl. Moromue u yuctsmme cpeactBa. llpaBuiia Ge3omacHoi

paboTHI cO CpeACTBAMH OBITOBON XUMHUH.

Posnp xuMuMYeckMx oJIEMEHTOB B KH3HH pacTeHHH. YmoOpenus. XHUMHUYECKHE CpPeICTBa
3aITUTH pacTeHUH!.

OCHOBHBIE BU/Ibl YUEBHO! JIESAITEJIBHOCTU CTYJIEHTOB

Baxneililune XuMu4eckue NOHATHS

YMeHue naBaTh OIpENENIeHHE M ONEPUPOBATH CIEAYIOIIMMU XUMUYECKUMHU TOHITHSMH: BELIECTBO,
XUMUYECKUM 3JEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE ATOMHAs W MOJIEKYJIApHasi Macchl, MOH, aJUIOTPOIUS,
M30TOIIbI, XUMUYECKAs! CBSI3b, JIEKTPOOTPHULIATEILHOCTh, BAJIEHTHOCTb, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIA 00BEM Ta3000pa3HBIX BEUIECTB, BEMIECTBA MOJICKYIIPHOTO M HEMOJEKYJSIPHOTO CTPOSHHS, PacTBOPHL,
3JIEKTPOIUT U HEINEKTPOJIUT, INEKTPOIUTUYECKAST IUCCOLMALIUS, OKHCIUTENb M BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHHE, TETIOBOH A((PEKT peaKIiy, CKOPOCTh XUMUIECKOH peaklny, KaTalln3, XUMIYECKOe paBHOBECHE,
YTIEPOIHBIH cKemeT, (yHKIMOHAIbHAS TPYIIa, H30MEPHs, TOMOJIOTHs

OcHOBHBIE 3aKOHBI XMMUH

DopMynTupoBaHHE 3aKOHOB COXPAHEHMS MAacChl BEIIECTB M INOCTOSHCTBA COCTaBa BEIIECTB. YCTAHOBKA
MPUYMHHO-CIIEJICTBEHHONH CBSI3M MEXIY COAEP)KaHHEM 3THUX 3aKOHOB M HAIMCAHWEM XHMHUYECKHX (opMyn U
YpaBHEHHMI. YCTaHOBKAa OBOJIIOIIMOHHOW CYIIHOCTH MEHJAENEeBCKOH U  COBPEMEHHOH  (OpMYyIHPOBOK
nepuogudeckoro 3akoHa J[. U. MenneneeBa. OObscHeHHE (PU3MYIECKOTO CMBICIA CHMBOJHKH IIEPHOAHICCKON
TabmuIpl XuMUdeckux meMeHToB [|. WM. MenneneeBa (HOMEpOB 3JE€MEHTA, INEPHOMA, TPYMIBI) M yCTaHOBKA
MPUYMHHO-CJIEICTBEHHOM CBSA3M MEXAY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMH U3MEHEHHUS CBOMCTB AJIIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB B MEPHOAAX U IPyHIax. XapaKTePHCTHKA HIEMEHTOB MAIIBIX M OOJBIINX IIEPHOIOB O
ux nosnoxenuto B [lepuonnueckoit cucreme . 1. Menzaeneena

OcHOBHbIE TEOpPUU XUMHUHU

YcTaHOBKa 3aBHCHMOCTH CBOMCTB XHMHYECKHX BEIIECTB OT CTPOCHHS AaTOMOB OOpPa3yIOIIUX HX
XUMUYECKHX 3JIEMEHTOB. XapaKTepUCTUKA BaXXHEHIIMX THUIIOB XMMHYECKHMX CBA3EH U OTHOCUTEIBHOCTH 3ITOU
tunojorud. OOBsICHEHHE 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOSHHS KPHUCTAJUIMYECKHUX PEIIECTOK.
DopMyIUPOBKAa OCHOBHBIX MOJOKEHUU TEOPUHU JIEKTPOIUTHUECKON TUCCOLMALUU U XapaKTEPUCTUKA B CBETE 3TOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUUYECKUX COeNUHEHUN. DOpMyIUPOBKA OCHOBHBIX IOJIOXKEHUI TEOpUU
XUMHYECKOTO CTPOCHHS OPTaHWYECKHX COCIMHEHHUI M XapaKTepHCTHKa B CBETE 3TOW TEOPHH CBOHCTB OCHOBHBIX
KJIACCOB OPraHMYECKHUX COEIUHEHUN

Baskneiiuiue BelmecTBa 1 MaTepHaJIbI

XapaKkTepuCTUKa COCTaBa, CTPOEHMs, CBOMCTB, IOTY4YEHUS U NPUMEHEHUs BaxkHeWmux mMeramioB (IA u II
A Tpymnm, aTIOMHHUS, JKelle3a, a B €CTECTBEHHO-HAYYHOM NMPOQIIe U HEKOTOPHIX d-3JIEMEHTOB) U UX COSIMHEHHH.
XapaKkTepucTHKa COCTaBa, CTPOEHHs, CBOWCTB, MMOJIy4YEHHs U puMeHeHus BaxHeHnx HemeramwioB (VI A, VIIA,
VIA rpynm, a Takxke azora u gocdopa, yriaepoga ¥ KpeMHEsI, BOJOPOAa) U WX COCAUHEHHHA. XapaKTepHCTHUKA
cocTaBa, CTPOCHUS, CBOWCTB, MOJIYYEHHS W TPUMEHEHHUS BaXHEHIIMX KJIACCOB YIJIEBOAOPOAOB (AJIKAHOB,
[IUKJIOAJIKAHOB, AJKCHOB, AJKWHOB, apeHOB) M HX Hamboiee 3HAYMMBIX B HAPOJHOXO3AHCTBEHHOM IUIaHE
npeacTaBuTeNeil. AHANOTHYHAs XapaKTePUCTHKAa BAXKHEWIINX MPEACTABUTENECH IPYIMX KJIaCCOB OPTraHMYECKHX
COCIMHEHHUI: MeTaHoJla W JTAaHONA, CIOXHBIX J(QHPOB, JXUPOB, MBUI, aubAeruaoB ((opManbaeruioB u



areTaIbJIETHIa), KETOHOB (areToHa), KapOOHOBBIX KHCIOT (YKCYCHOW KHCIOTBHI, UIsl €CTECTBEHHO-HAyYHOTO
npoduns mpeacTaBUTENCH APYTHUX KIACCOB KHCIOT), MOHOCaxapuaoB (TIIOKO3bBI), AMCaxapuioB (caxaposbl),
MOJIFCAaXapuIoB (KpaxMaiga W LEeJIII0NIO3B]), aHWINHA, aMHHOKHCIIOT, OEIKOB, MCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH, Kay9yKOB, TJIACTMACC.

XuMHYecKHil A3bIK U CHMBOJIMKA

Hcnonp3oBanue B y4eOHOW M MPO(EeCCHOHANBFHON NEATENFHOCTH XUMHYECKHX TEPMHHOB W CHMBOJIUKH.
Ha3BaHue n3yueHHBIX BEIECTB [0 TPUBHANBHOM WM MEXAYHApOIHONH HOMEHKIAType U OTpakeHHE COCTaBa ITUX
COEIMHEHUH C MOMOMIBbI0 XUMHYecKuX (opmysn. OTpakeHHEe XMMHYECKHX IMPOIECCOB C MOMOIIBIO YpaBHEHUMH
XUMHMYECKHX PEaKIHii.

XuMHYecKHEe peakuu

OObsicHEHNE CYIIHOCTH XMMHYECKHX HpoleccoB. Kiaccudukanus XMMUYECKUX PeaKid 1Mo pa3InuaHbIM
NpU3HAKaM: YUCIy U COCTaBy NPOAYKTOB U PEAarcHTOB, TEINIOBOMY 3(QQeKTy, HampasieHHio, (asze, HaIHMIHIO
KaTaJln3aTopa, M3MCHEHHUIO CTENCHEH OKHCIIEHUS SJIEMEHTOB, OOpa3yIOIIMX BEHIeCTBA. YCTAHOBKA IPH3HAKOB
00IIIero W pas3IMYHOTO B THIIOJIOTHH PEaKIWi Uil HEOpraHWYeCcKoi M opraHmieckoil xumuu. Kiaccmpunmkanms
BEIIIECTB ¥ MPOIECCOB C TOYKU 3PCHHUS OKHUCIICHUA-BOCCTAaHOBICHUI. COCTaBIICHNE YPAaBHEHHN PEaKIUi ¢ TOMOIIBIO
MeTOoAa DIeKTPOHHOTO Oamanca. OOBSICHEHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peaknud ¥ TOJOXKECHHUS
XUMHYECKOTO PAaBHOBECHS OT Pa3IMIHBIX (haKTOPOB.

XuMHYecKHil IKCIePUMEHT

BrinosHeHNe XMMHYECKOTO JKCIIEPUMEHTa B TIOJIHOM COOTBETCTBHHM C IIpaBWJIaMH O€30MacHOCTH.
HaGmonenue, Gpukcanus 1 onucanue pe3yabTaToB MPOBEIEHHOTO YKCIIEPUMEHTa

Xumuueckass uHGopManus

[IpoBeneHue C€aMOCTOATENLHOTO MOWCKA XMMHYECKOH WH(OpMaluu ¢ MCHOJIb30BAaHUEM pa3JIMuHBIX
MCTOYHHMKOB (HAy4YHO-TIOMYJISIPHBIX W3JaHUH, KOMIIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa). Vcmons3oBaHue
KOMIIBPIOTEPHBIX TEXHOJIOTHH st 00paboTKM W Tepenayn XUMHYECKOW WH(OpMAIH W e¢ TPEACTaBICHUS B
pa3IMYIHBIX popMax.

Pacyersl no xumuyeckuM GpopmMyJiaM U YpaBHEHUAM

VYcTaHOBKa 3aBUCHMOCTH MEXITy KaUeCTBEHHOW W KOJIMYCCTBEHHOH CTOPOHAMH XMMHUYECKHX OOBEKTOB M
mporieccoB. Pemrenne pacyeTHBIX 3a1a4 10 XUMHUYIECKAM (POPMYIIaM M YpaBHCHHAM

IpopunbHoe 1 npoeccHOHAIBLHO 3HAYMMOE COAepPKAHUE

OObsicHEHNEe XUMHUUYECKHUX SBJICHUI, POUCXOSIINX B IPUPOJE, ObITY U Ha mpou3BojicTBe. OnpenenieHne
BO3MOXKHOCTEH MpPOTEKaHHUA XHMHYECKMX TIPEBpalleHHi B pPa3IuuHBIX ycnoBusx. CoOmroneHue mpaBHil
9KOJIOTUYCCKU TI'PaMOTHOI'0 IIOBCIACHHSA B 0pr>1<a}0u1e1‘/'1 cpeac. OHCHKa BJIMAHUA XUMHUYCECKOI'0 3arpA3HCHU
OKpY’KalolIed cpelbl Ha OpraHU3M 4YeJOBeKa M Jpyrue KuBble opraHu3Mbl. CoOIllofeHHe MpaBuil 0e30IacHOro
oOpalleHnsi ¢ TOPIOYMMH M TOKCHYHBIMH BELIECTBAMH, J1a0OpaTOpHBIM 00OpymoBaHUEeM. [lonroroBka pacTBOpoB
3aJaHHON KOHIICHTPAallMd B OBITY M Ha MPOM3BOJACTBE. KpHUTHUYECKas OICHKA JOCTOBEPHOCTH XHUMHUCCKOMN
HHPOPMALNH, TOCTYTAIOMIeH U3 Pa3HBIX HCTOYHIKOB

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOU JAEATEJBHOCTHU
CTYIAEHTOB

BaxxHeilimye XuMuJecKue MOHATHSA

YMeHue naBaTh ONPENCICHUE U ONEPUPOBATH CIEAYIOIIMMUA XUMUYECKUMHU TTOHATUSAMU:
BEILIECTBO, XUMHYECKHUM AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAsI U MOJIEKYJSIpHAs
MacChbl, MWOH, QUIOTPONMs, M30TOIbI, XUMHUYECKass CBA3b, JJIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTh, CTEMEHb OKHUCJICHHS, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BEM Tra3z000pa3HBIX
BEILIECTB, BEILECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHHUSI, PACTBOPBI, MIEKTPOIUT U
HE3JIEKTPOJIUT, SJIEKTPOJIUTHYECKAS AUCCOLUALINS, OKUCIUTEIb U BOCCTAHOBUTEND, OKHCICHUE U
BOCCTaHOBJICHHE, TeIJIOBOMH d((EeKT peakiuu, CKOPOCTh XUMHUYECKOW peakliu, KarTajus,
XUMHUYECKOE PABHOBECHE, YIIIEPOAHBIN CKeNeT, (DYHKIIMOHAIbHAS TPYIINa, U30MEPHSs, TOMOJIOTHS

OcHoOBHBIE 3aKOHBI XUMHH

DopMyJIMPOBAHME 3aKOHOB COXPAHEHUS MacChl BEIIECTB M TIOCTOSTHCTBA COCTaBa
BEILIECTB. YCTAHOBKA IMPUYMHHO-CIEACTBEHHON CBA3U MEXKIY COJEPKAHUEM ITHUX 3aKOHOB U
HAllMCAaHUEM XUMHUYECKUX (QOPMYJT W YpaBHEHHH. YCTAaHOBKA OHBOJIIOIMOHHOM CYITHOCTH
MEH/IETIEEBCKON M COBpeMEHHOU (hopmynupoBok nepuoaudeckoro 3akona J[. M. Menneneena.
OObsicHeHne (U3MYECKOTO CMBICIa CHMBOJIMKHA TEPUOAUYECKON TaOIUIBI XUMHUYECKHX
anemenToB JI. 1. MenneneeBa (HOMEpOB dJIeMEHTa, MEPHOIa, TPYIIIBI) U YCTAHOBKA MPUYUHHO-
CJICZICTBEHHON CBSI3M MEXKAY CTPOCHHEM aToOMa MU 3aKOHOMEPHOCTSIMU HM3MEHEHHS CBOMCTB



AIIEMEHTOB U 00pa30BaHHBIX UMM BEIECTB B MEPUOAAX U TPYIIaxX. XapaKTepUCTHKA HIEMEHTOB
MaJIbIX U OOJIBIINX MEPUOIOB IO X mojoxkeHuro B [lepuonnueckoii cucreme /1. 1. Menneneena

OCHOBHbBIE TEOPUM XUMHHU

VYcTaHOBKa 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX BEIIECTB OT CTPOCHHS aTOMOB
00pa3yrommux X XUMHUYECKUX 3JIEMEHTOB. XapaKTEPUCTHKA BAXHEHIIMX THUIIOB XUMHUYECKHUX
CBsI3€M U OTHOCUTEIILHOCTH 3TOM TUMOoNOruu. OObsICHEHUE 3aBUCUMOCTH CBOICTB BEILIECTB OT UX
COCTaBa U CTPOCHUS KPUCTALTUYECKUX pelieToK. PopMyIHpoBKa OCHOBHBIX MOJIOKEHUH TEOpUU
ANEKTPOIUTUYECKON TUCCOLMAIMU U XapaKTEPUCTHKA B CBETE€ 3TOW TEOPUU CBOWCTB OCHOBHBIX
KJIACCOB HEOPraHMYECKUX CcoeauHEHHH. DOpMYyIUPOBKAa OCHOBHBIX IIOJIOKEHHMM TEOpUU
XUMHYECKOTO CTPOEHUSI OPraHMYECKUX COCIUHEHUN M XapaKTEpUCTUKa B CBETE€ ITOW TEOpUHU
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COCAMHEHUI

BasxuHeiilue BemecTBa 1 MaTepUaIbl

XapakTepucTuka cOCTaBa, CTPOCHHS, CBOMCTB, MOJYYEHUS W MPUMEHEHUS Ba)KHEUIIUX
merawioB (IA m Il A rpynm, amoMuHHS, JXKele3a, a B €CTECTBEHHO-HAYYHOM Mpoduie U
HEKOTOPBIX d-3JIEMEHTOB) M MX COEAMHEHUH. XapaKTepuUCTHKa COCTaBa, CTPOCHUS, CBOICTB,
MoJTydeHUs U IpuMeHeHus BakHenmux HemetawioB (VI A, VIIA, VIA rpynmn, a Takxke a3ota u
docdopa, yriaepomga W KpeMHHS, BOJOPOJA) M WX COCAMHCHUU. XapaKTePUCTHKA COCTaBa,
CTPOCHHUSI, CBOMCTB, MOJYYCHUS U MPUMEHEHUS BaXKHEUIINX KJIACCOB yIJIEBOJOPOIOB (aJIKaHOB,
IMKJIOAJIKAHOB,  aJKEHOB, aJKMHOB, AapE€HOB) W WX  Haubojee  3HAYMMBIX B
HApOJHOXO3SICTBEHHOM IIaHE MpeJCTaBUTENEeH. AHaIOrMYHas XapaKTepPUCTHUKA Ba)KHEHIINX
MPEACTABUTENCH APYTHX KIACCOB OPraHUYECKHX COCIWHEHMM: METAaHOJIA M ATaHOJIA, CIOKHBIX
3(HUpOB, KUPOB, MbUI, ATbACTUIOB ((HOPMAIBACTUIOB U alleTaldbJCTHIa), KETOHOB (aleToHa),
KapOOHOBBIX  KHCIOT (YKCYCHOW  KHCJIOTBI, JUJII  ©CTECTBEHHO-HAydyHOTrO  mpodmis
MpeICTaBUTEeNIed JPYrHMX KJIacCOB KHCIOT), MOHOCaxapuJoB (TJIOKO3bI), IUCaxapHuaoB
(caxapo3bl), ToaHMcaxapuioB (Kpaxmajia M IIEJUTION03bl), aHWJIWHA, AMUHOKHUCIIOT, OCJIKOB,
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC.

XUMUYeCKUN A3bIK U CHMBOJIMKA

Hcnons3oBanue B yueOHON U MpodecCHOHATBHON eATeIbHOCTH XUMUYECKHX TEPMUHOB
U cUMBOJIMKK. Ha3BaHWe W3yUEHHBIX BEIIECTB MO TPUBHAIBHOM WJIM MEXIYHAPOIHOU
HOMEHKJIAType M OTPaKEHUE COCTaBa STUX COCAUHEHUN C IMOMOIIBI0 XUMHUYECKUX (POpMYIL.
OTpakeHre XUMHYECKUX MPOIECCOB C IOMOIIBIO0 YPABHEHUN XUMHUYECKUX PEAKITUH.

XHUMHYeCKHEe peaKkuu

OOBsicHeHHE CYITHOCTH XUMHUECKUX IpoleccoB. Knaccupukarus XuMHUecKuX peaxkiui
[0 Pa3IUYHbIM NpPU3HAKAM: YHCIY U COCTaBY MPOAYKTOB U PEAareHTOB, TEIUIOBOMY 3 (QeKTy,
HalpaBJIeHUIo, (aze, HATMUYUIO KaTaau3aTopa, MU3MEHEHHIO CTENEeHEH OKHUCIIEHHs 3JIEMEHTOB,
00pa3yromux BelIecTBA. YCTaHOBKA MPU3HAKOB OOIIETO M Pa3IM4YHOIO B TUIOJOTUHU peakUuit
JUIs HEOpraHU4YecKkol M opraHuueckoid xumuu. Kraccuduuumkaius BeleCTB UM MPOLECCOB C
TOYKH 3pEHHS] OKHUCIIEHUS-BOCCTaHOBJIEHMs. COCTaBleHWE ypaBHEHUN peakiui € IMOMOIIBIO
METO/a 3JEKTPOHHOro OanmaHca. OObACHEHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakuuu u
MOJIO’KEHUS XMMHUECKOTO paBHOBECHS OT Pa3IMUHBIX (PaKTOPOB.

XMMHUYECKUI IKCIIEPUMEHT

BeInonHeHne XMMHYECKOTO HKCIIEPUMEHTAa B IOJHOM COOTBETCTBHMM C IIpaBUJIaMH
6e3onacHoct. Habmronenue, pukcaus 1 onucaHue pe3ynbTaToB MPOBEACHHOTO SKCIIEPUMEHTA

XumMnuyeckass HHpoOpManus

[IpoBeeHne caMOCTOATENBHOTO MOWCKAa XUMHUECKOW MH(OPMAILMHN C HUCHOIb30BAHUEM
Pa3IMYHbIX UCTOYHUKOB (Hay4YHO-TIONMYJISPHBIX U3AaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wutepnera). Mcnonb3oBaHWE KOMIBIOTEPHBIX TEXHOJOTHH JUIsi OOpabOTKM U Iepenadu
XUMHUUYECKON MHPOpPMAIIUH U €€ IPEJICTaBICHUS B pa3IMUHbIX (opMax.

Pacyers! 1o XUuMHYeCKUM (pOPMY.J1aM M YPaBHEHHUAM



YcraHOBKa 3aBUCHUMOCTH MEXKIY KAaue€CTBEHHOM M KOJIMYECTBEHHOM CTOPOHAMH
XMMHYECKHX 0OBEKTOB U MpoLeccoB. PelieHne pacyeTHbIX 3a/1a4 0 XMMUYECKUM (OpMysIaM U
YPaBHEHUSAM

IpodpuabHoe U npodecCHOHAIBHO 3HAYUMOE CO/IepP:KaHue

OObpsicHeHHE XUMHUYECKUX SBICHHH, TPOUCXOAANMX B Tpupoae, ObITYy U Ha
npousBoicTBe. OmpenencHue BO3MOXKHOCTEH IIPOTEKAHUS XUMHUYECKMX IIPEBpAlllCHUN B
pa3nuyHbIX ycioBusx. CoOMoJeHHe NpaBUI OSKOJOTUYECKH TPaMOTHOTO IOBEJICHHS B
OKpyxaromen cpene. OLEHKAa BIMSHHAA XUMHUYECKOIO 3arpsi3HEHUS OKpYXKaloLleW cpeabl Ha
OpraHu3M 4eJOBeKa W JApyrue KuBble opraHuzMel. CoOirogeHue mnpaBuil OE30MACHOTO
oOpalleHus ¢ TOpIOYMMHM M TOKCHYHBIMU BELIECTBaMH, J1aOOpPaTOPHBIM OOOPYAOBAaHUEM.
[ToaroToBka pacTBOpOB 33aJaHHON KOHILIEHTpAlMM B OBITY M Ha Npou3BoACTBe. KpuTmueckas
OLIEHKa JJOCTOBEPHOCTH XUMHUYECKOM HH(pOpMaLMY, TOCTYHAIOIIEH U3 pa3HbIX HCTOUHUKOB.
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XUMMUA
1 cemecTp 51 17 34
1 Bsenenne. XuMuueckast kKapTuHa 2 2 YMeHue 1aBaTh OLIEHKY XUMHYECKOW KapTUHE MUpa 2
Mupa
PA3IEJ 1. OPTAHAUYECKAS XUMUSA 23 7 16
2 CTpOéHI/Ie Y CBOMCTBa 3 1 2 XapaKTepI/ICTI/IKa cocCTaBa, CTPOCHUA, CBOﬁCTB, MOJIYYCHUA U IPUMCHCHU 2
OPraHMYECKHUX COSAMHCHHUIT YTIEBOIOPOOB U KUCIOPOCOIEPIKAIINX OPTAaHMYECKUX COSAMHEHUN U UX
HanboJIee 3HAYMMBIX B HAPOJHOXO3SIMCTBEHHOM IIJIaHE TPE/ICTaBUTEIEH.
BrlinosnHeHue XUMHUYECKOTO SKCIIEPUMEHTA B IIOJIHOM COOTBETCTBHH C
mpaBuiaMu O6e3onacHocTd. Habmonenne, pukcanus u onrucaHue pe3yibTaToB
MIPOBEACHHOT0 JKcTepruMeHTa. COoOF0IeHUE MTPaBHI O€30MaCHOT0 OOpaIIeHus ¢
TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBaHHUEM.
3 TMonsATHE N30MEPUHU, TOMOJIOT UK 2 1 1
4 IIpenenabHbIE YIIIEBOTOPOIBI 2 1 1 XapakTepHucTHKa COCTaBa, CTPOCHUSI, CBOMCTB, MOJyUYCHHS U IPUMEHEHUS 2
MpeAeTbHBIX YIIIEBOAOPOIOB M UX HaHOOJIee 3HAUUMBIX B
HapOJAHOXO03MCTBEHHOM IUIaHE MpecTaBUTeNei. BhITOHEHHE XUMUUECKOTO
SKCIIEPUMEHTA B TTOJIHOM COOTBETCTBUH C TPaBUIaMH 0€30MaCHOCTH.
Habnronenue, hukcanust v OucaHue pe3yabTaToB MPOBEICHHOTO
skcniepuMenTa. CoOIoeHrE TPaBMI 0€30IaCHOT0 00PAICHHUS C TOPIOYHMH H
TOKCHYHBIMH BEIIECTBAMH, JJA00OPATOPHBIM 000PYAOBAaHHUEM.
5 HenpenenbHble YTIIEBOXOPOILI 3 1 2 XapakTepHucTUKa COCTaBa, CTPOEHUsI, CBOMCTB, MOJIYYEHUs U IPUMEHEHUS
HETpeICTbHBIX YIIIEBOIOPOJIOB U X HAN0O0JIee 3HAYUMBIX B




HapOJHOXO03IUCTBEHHOM IUIaHE Npe/icTaBuTeel. BhInomHeHne XUMIYECKOT0
9KCIIEPUMEHTA B TIOJIHOM COOTBETCTBUU C IIPaBHIaMH O€30I1aCHOCTH.
Habmonenue, ¢pukcanys U onucanue pe3ysibTaToB IPOBEACHHOTO
skcnepuMenTa. CoOIoeHre IpaBil 0€30IacHOTO 0OPAICHUS C TOPIOYNMH H
TOKCHYHBIMH BELIECTBAMH, J1a00paTOPHBIM 000pyIOBAHHEM.

6 1IMKI0a7KaHEl ¥ apOMATHYECKHE 1 1 XapaKTepHUCTHKa COCTaBa, CTPOCHHUS, CBOMCTB, OTYICHHUS U IPUMEHECHHUS
YIIEBOA0PO/IBL LUKJIOAJKAHOB U aPOMATHUYECKUX YIIIEBOAOPOIOB M UX HanOOJee 3HAYMMBIX B
HApPOJJHOXO3UCTBEHHOM IUIAHE NPEICTABUTEICH.
7 IIpupoaHble HCTOUHUKH 1 1 W3ydenne 0CHOBHBIX MPUPOIHBIX UCTOYHHUKOB YTIICBOIOPOAOB: HEDTH,
YIJICBOZIOPOIOB TIPUPOIHEIH ra3
8 Kucnoposconepxariune 2 1 XapaKkTepHuCTHKA COCTaBa, CTPOCHMUS, CBONCTB, TOJyICHUS U IPUMEHEHHSI
OpraHUYeCKHUE BEIeCTBa KHCJIOPOJICOIEPIKAIINX OPTAHUYECKUX COCJMHEHUN U UX Hanbosee 3HAYUMBIX B
9 TMAPOKCHITBHBIE COCIMHEHHUS 1 1 HAPOJHOXO3SUCTBEHHOM IUIAHE NpPeICTaBUuTeNeH. BBIMOMTHEHHE XUMHUYECKOTO
9KCICPUMEHTA B ITOJIHOM COOTBETCTBHH C MPaBHIAMH OC30MACHOCTH.
10 | KapGoHMIBHBIE cOeAMHEHNS 1 1 Habnronenue, hukcaryst 1 OMUCaHUE PE3yIbTaTOB MPOBEICHHOTO
skcriepuMenTa. CoOuroieHue paBuil 0€30IaCHOr0 0OpaIIeHUs ¢ TOPIOYUMU U
11 | KapboKCHIbHBIE COSTMHCHI 1 1 TOKCHYHBIMH BEIIIECTBAMH, JTa00PaTOPHBIM 000PYA0BaHHEM.
12 | CnoxHsbie 3pupsbl, )KUPBI, MbLIa 2 1
13 | Yraesonsl 2 1
14 | AzoTconepkalinue OpraHHIecKie 1 1
COEIMHEHUS
15 | IImacTMacchl ¥ BOJIOKHA 1 1
PA3JEJ 2. OBLIASL U HEOPTAHUYECKASI 23 15
XAMUSI
16 | OCHOBHEIE IOHSATHS ¥ 3aKOHBI 2 2 YMeHue 1aBaTh ONpe/eeHIe U ONEPUPOBATH CICAYIOIUMHA XUMHUISCKUMHE
XUMUH MTOHATHUSMHU: BEIIECTBO, XHMUYECKUHN 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCHTEIEHBIC
aTOMHasl U MOJIEKYJISIpHAsI MaccChl.
17 | I3 u I1IC XD [.1.Menneneena 3 2 OO0bsicHeHHEe HU3MUECKOTO CMBICIIA CHMBOJIMKH MTEPUOTUIESCKON TaOIUITBI
xuMudeckux anmemenToB [1. V1. MenzaeneeBa (HOMEpOB dJIEMEHTa, TIEPHO/A,
TPYIIIEI) ¥ YCTAaHOBKA MIPUYMHHO-CIICICTBEHHOM CBS3M MEXKIY CTPOSHHEM aToMa
nu 3aKOHOMepHOCTHMI/I N3MCHCHUA CBOI\/’ICTB DJICMCHTOB U OGpaSOBaHHBIX MU
BCIIICCTB B HepI/IO}IaX nu rpynnax.
18 2 2 YMeHue 1aBath ONPEACIICHUE U ONIEPUPOBATh CIEAYIOLIUMH XUMUYECKUMHU

CrtpoeHue BeliecTBa

TIOHATUAMUA: XUMHYCCKas CBA3b, DJICKTPOOTPHUIIATEIIbLHOCTD, BAJICHTHOCTD,
CTCIICHb OKUCJICHUS. XapaKTepI/ICTI/IKa BaKHEHIIIMX TUIIOB XUMHYECKUX CBSI3CH K




OTHOCHUTEIIBHOCTH 3TOM Tunojgoruu. O0bICHEHHE 3aBUCHMOCTH CBOMCTB BCIICCTB
OT UX COCTaBa U CTPOCHUA KPUCTAJUIMICCKUX PCIICTOK. Hcnons3oBanue B
y‘leGHOﬁ u HpO(i)eCCHOHaHLHOP‘I ACATCIbHOCTH XUMHWYCCKUX TCPMUHOB U
CHMBOJIMKH.

19

Bona. CoiictBa Bojsl. PacTBOpHI

XapakTepHCTHKa POJIM BOABI B IPUPOE, OBITY, TCXHHUKE U Ha IIPOU3BOJICTBE.
BEImonHeHne XMMHUYECKOT0 SKCIISPIMEHTA B IIOJTHOM COOTBETCTBUH C
mpaBuiIaMu O6e3onacHocTd. Habmonenne, pukcanus u onrucaHue pe3yibTaToB
MIPOBEACHHOT0 3KcTepruMeHTa. CoOroieHue MpaBmil 0€301MacHOT0 O0paIIeHus ¢
TOPIOYMMH U TOKCHYHBIMH BELIECTBAMH, Ja00pPaTOPHBIM 000pyI0BaHUEM.

20

3arpsA3HUTENH BOJABI M CTIOCOOBI

OYHUCTKH

XapaKTepHUCTHKA Pa3IMIHBIX 3arpsA3HUTEIICH BOIBI U CIIOCOOOB OYHMCTKH.
BrImoHeHNEe XUMIYIECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBHUH C
npaBuiiamMu Oe3zonacHoct. Habmonenne, Gpukcanus u ormicaHue pe3yabTaToB
MpoBEJCHHOT0 dKcnepuMenTa. ColuoieHue npaBuil 6€30MacHOro 00paleHus ¢
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBaHUEM.

21

XUMHAYECKUH COCTaB BO3AyXa

XapakTepHucTHKa BO3/lyXa KaK CMECH I'a30B, €€ CBOICTB. BrinosiHeHHe
XMMHYECKOT0 3KCIIEPUMEHTA B TIOJTHOM COOTBETCTBUH C IPAaBUIAMHU
6e3omacHoctu. Habmonenue, pukcanys U ONMcaHue pe3ysibTaToB IPOBEACHHOTO
skcniepuMenTa. CoOoIeHNe IpaBIIl 0€30IaCHOTO 00PAIICHUS C TOPIOYNMH H
TOKCHYHBIMH BEIECTBaMH, Ta00paTOPHEIM 000pyJOBaHUEM.

22

XuMU4ecKue peakiuu

OOBsICHEHHE CYITHOCTH XUMHYECKHX TporieccoB. Kiaccupukanus XuMHIeCKHX
peaKIyii o pa3IMYHBIM NPU3HAKaM: YHCITY U COCTABY NMPOJIYKTOB U PEarcHTOB,
TeroBoMy 3((heKTy, HapaBlIeHHIO, (as3e, HATMIHIO KaTalu3aTopa, H3MEHEHHUIO
CTeIeHel OKHCIICHUsI DIIEMEHTOB, 00pa3yromux BemiectBa. OObsiCHeHUE
CYLIHOCTH XMMHYECKHX TpoieccoB. OnpeneseHre BO3MOXXHOCTSH POTEKaHHUsI
XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B pas3jIMYHbIX YCJIOBUMAX. BrInmonHeHne XUMU4eCKOTo
9KCIIEPUMEHTA B TIOJIHOM COOTBETCTBUU C IIPaBHIaMH O€3011aCHOCTH.
Hab6nronenue, Gukcanus u onucaHue pe3ysibTaToB MIPOBEICHHOTO
skcnepumenTa. CobioieHre paBmil 6€30IacHOro 00paneHus ¢ TOPIOYNMHU U
TOKCHUYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYI0OBaHHEM.

23

MeTaiel 1 HEMETaJIIBI

XapakTepHucTHKa COCTaBa, CTPOCHUSI, CBOMCTB, MOJyUYECHHS U IPUMEHEHUS
Ba)KHEHIIIMX METAJJIOB U HEMETAJJIOB M UX COCJIUHEHUH.

24

KucnoTsl

XapaKkTepHucTUKa COCTaBa, CTPOEHUsI, CBOMCTB, MOJIYYEHUs U IPUMEHEHUS
Ba)KHEHIIMX HEOPTaHUYECKUX COeIMHEHUH. BrinonHeHne XuMHUYeCKOro
SKCICPUMEHTA B ITOJIHOM COOTBETCTBHH C IPABHIAMH OC30MIACHOCTH.
Habnronenue, hukcanust 1 OucaHue pe3yabTaToB MPOBEICHHOTO
skcniepuMenTa. CoOItoicHre TpaBMIl 0€30IaCHOT0 00PAICHUS C TOPIOYHMH H
TOKCUYHBIMU BEIIECTBAMH, JJAOOPATOPHBIM 000PYAOBAHUEM.

25

OcHoBaHUs

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, MOJyUYECHHS U IPUMEHEHUS
Ba)XHEHIINX HEOPraHUYECKUX COETMHEHUN. BhIloTHEHnE XMMIUYECKOTO




9KCIIEPUMEHTA B TIOJIHOM COOTBETCTBUU C IIPaBHIaMH OE30I1aCHOCTH.
Habmonenue, Gpukcanys U onvucaHue pe3ysibTaToOB IPOBEACHHOTO
skcriepuMenTa. CoOuroieHe IpaBui 0e30MacHOro 0OpaIlieH:s C FTOPIOYUMH U
TOKCHYHBIMH BELIECTBAMH, J1a00paTOPHBIM 000pyIOBAHHEM.

26

Comn

XapaKTepHUCTHKa COCTaBa, CTPOCHHUS, CBOMCTB, OTYICHHUS U TPUMEHECHHUS
Ba)KHEHIIMX HEOPTAaHUYECKUX COEANHEHUN. BhIonHEeHne XUMUYECKOTO
SKCIEPUMEHTA B ITOJIHOM COOTBETCTBHH C IIPABIIIAMH O€30IIaCHOCTH.
Habmronenne, pukcamnus 1 ONmucanne pe3yabTaToB MPOBEICHHOTO
skcnepuMenTa. CoOIoieHre IpaBiil 0€30IacHOT0 0OPAICHHS C TOPIOYUMH H
TOKCHYHBIMH BEIIECTBAMU, Ta00PAaTOPHEIM 000pyJOBaHUEM.

27

KonrponsHas padoTta mo xumun

BrImoHeHNEe KOHTPOIBHOM paboTHI

PA3IEJ 3. XMW A ’KU3HB

28

Xumust B ObITy. JKecTkast BoIa U ee
yMsTYCHUE

XapaKTepHCTHKA KECTKOH BOJBI M CIOCOOOB ee yMsATYeHHs. BrimonHenne
XAUMHYECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUH C TIPAaBUIIaAMHU
6e3omacHocTr. Habmonenne, pukcanus u onmucaHue pe3ynbTaToB IPOBEICHHOTO
skcnepuMenTa. CoOIoaeHre IpaBmil 0€30IIacHOTO 0OPAICHUS C TOPIOYUMH H
TOKCHYHBIMH BEIIIECTBAMH, JTa00PaTOPHBIM 000PYIOBAHHEM.

BCETO

51

17

34




OIIMCAHUE YYEBHO-METOJANYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHHUSA OBPA30OBATEJIBHOI'O ITPOHECCA

Z[I/II[&KTI/ILIGCKOG N METOJHYCCKOC obecneyeHne

Junaktuaeckoe odecrieucHme

MeTtoaudeckoe odecrieueHme

OCHOBHBIE NICTOUYHUKH:
1. Epoxmn IO.M. Xumusa: ydebHumk. — M.,
2016.
2. T'nunuka, H.JI. O0mias xumus (uis cno) /
H.JI. T'nmunka. - M.: KaoPyc, 2019. - 360 c.

JlomoNHUTENbHbIE HCTOYHUKH:
1. TabpuensH O.C. Xumus. — M., 2013.
2. Taopuensn O. C. Xumus. 10 knacc: yueO.

nmocobune IUTS
0011e00pa3oBaT.OpraHu3ann: yroay0.
ypoBenp /O. C. Tabpumensn, U. T.
OctpoymoB, C. A. CnagkoB. — M.:

IIpoceewenue, 2019.
3. Tabpumensa O. C. Xumus. 11 kmace: yueb.

nocobue JU1st
00111600pa30BaT.OpraHU3aIHIA: yriyo0.
ypoBenp /O. C. Tabpuensn, W. T.
OctpoymoB, A. H. Jéskun, C. A.

CnaaxoB. — M.: IIpocsemienue, 2019.

®denepanbhblii 3ak0H 0T 29.11.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoit @enepanumy». [Ipukas
MunuctepcTBa oOpa3oBanus u Hayku PO ot 17.05.2012
Ne 413 «O06 yTBepxxaeHnu (eneparbHOTo
TOCY/IapCTBEHHOTO 00pa30BaTEbHOTO CTAHAAPTA
cperHero (TTOHOTO0) O0IIIero 00pa3oBaHUY.

[Tpuka3 MunucrepcTBa 06pa3zoBanus 1 Hayku PO ot
29.12.2014 Ne 1645 «O BHecennn m3meHeHmit B [Iprkas
MunucrepcrBa obpasoBanus 1 Hayku PO ot 17.05.2012
Ne 413 “O06 yrBepxnenuu deaepaabHOTO
rOCY/IapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa
cpenHero (MoJIHOro) o0IIero 00pa3oBaHus ».

ITucemo JlenapraMeHTa rocyJapCTBEHHOM IOJIUTUKY B
cdepe moAaroToBku padbounx kagpos u AI10
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259
«PexoMeHanyy 1Mo OpraHU3aINH TTOJTyYESHUS CPEIHETO
o01mero 00pa3oBaHus B IIpeJiesiaXx OCBOCHHS
00pa30BaTENbHBIX IIPOTPAMM CPETHETO
po¢heCCUOHATBHOTO 00pa30BaHus Ha 0a3¢ OCHOBHOI'O
ob1ero oopa3oBaHus ¢ yueToM TpeOoBaHUI
(enepabHBIX rOCYJapCTBEHHBIX 00pa30BaTeNbHBIX
CTaH/IapTOB U MOJy4aeMoii npodeccuun nim
CHELUaIbHOCTH CPEAHEro NPo(ecCHOHANIEHOTO
00pa3oBaHU.

Iadpuensa O. C., JIsicoBa I'. I'. Xumus: kaura 1is
mpernoaaBarens: yaed.-Metoa. nocodue. —M., 2012.
Iadpuensa O. C. u ap. Xumus aist npodeccuid u
CHEUaIbHOCTEH TEXHNIECKOT0 PO (3JIEKTPOHHOE
MIPUIIOKEHUE).

MarepuanbHO-TEXHHUECKOE 00ecrieyeHue

HanmeHoBaHus 00BEKTOB U CpCACTB

MaTCpHUAIIBHO-TCXHUYCCKOT'O obOecrieueHus

Konunuectso [Tpumeuanus

O06opynoBaHue yu4eOHBIX KaOUHETOB:

- IOCAJJOYHBIE MECTA MO KOJIUYECTBY
00yJaromuxcs;

- pabodee MeCTO MpernoaaBaTes;

- IEMOHCTPAIlMOHHBINA CTOJI

- yueOHO-HAaTJITHbIe TOCOOUS 110 XUMUU;

cUcTEeMa XUMMUYECKUX dieMeHToB [I.1.
MenneneeBa, psl HaIIPSKEHUH METAJUIOB; PSJT

PacTBOPUMOCTH COJIEH, KUCIOT U OCHOBaHUH B

- mabopaTopHoe 06opyaoBaHue (TIEPUOTUIECKAs

SJICKTPOOTPULIATCIIBHOCTH HEMETAJIOB, Ta6J'II/II_Ia

BOJC, IIJIaKaThI 110 XUMHHU U ouoior N, XUMHYCCKasa




HanmenoBanusi 00bEKTOB U CPEICTB
MaTepUaIbHO-TEXHUYECKOTO 00eCTICUCHUS

KomanuectBo

[Ipumevanus

N0CY/a, XUMUUECKUE PEAKTUBBI)

Texaudeckue cpeacTBa 0OydeHHUS:

- UHTEPaKTUBHAs JIOCKA C JIMIIEH3HOHHBIM
POTrPaMMHBIM 00€CTICUEHHEM H
MYJIBTUMEMAIIPOEKTOP, SIEKTPOHHBIC
Npe3eHTaIMK; yueOHbIe (PUITbMBI

WNudpopmMannoHHO-KOMMYHHUKAIIMOHHBIE CPEZCTBA

Buneodunbmpl

[Hudposrie oOpa3zoBaTeIbHbBIE
pecypcsl

Pecypcel UnTepHeTa

BuneodparMeHThI OIBITOB 1O
OpPraHUYECKOU U
HEOPraHMYECKON XUMUU

http://school-
collection.edu.ru/ - Enunas

KOJUTCKIIHS TA(DPOBBIX
00pa30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/ -
denepanbHbIA LHEHTP
nH(pOpMaIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB

www. pvg. mK. ru
(onmummuana «Iloxopu
BopoObeBbl ropbD»).

www. hemi. wallst. ru
(ObpazoBaTenbHBINA CAaUT AJIs
IIKOJIBHUKOB «XUMHSI»).
www. alhimikov. net
(O6pa3zoBaTenbHbIi cCalT AJs
IIKOJIbHUKOB).

www. chem. msu. su
(OnekTpoHHas OuOIHOTEKA
10 XUMHH).

www. enauki. ru (MHTEpHET-
U3JIaHUE JIJISl YIUuTeNei
«EcTecTBeHHBIC HAYKNY).
www. 1september. ru
(MeTomuueckas razera
«IIepBoe ceHTIOps»).

www. hvsh. ru (kypHan
«XuMUs B IIKOJIE).

www. hijru (xypHan «Xumus
U KU3HDBY).

www. chemistry-chemists.
com (3JEKTPOHHBIN KypHaI
«XUMUKHU ¥ XUMHSI»).



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

