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1. INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma  00mieoOpa3oBaTebHOM  YYECOHOM  TUCHUIUIMHBI  «XHMHS»
npelHa3HayeHa Uil U3Yy4YeHHUs XHUMHUH B TpodeccHOHAIBHBIX 00pa30oBaTeNbHBIX
opranmzanusax CIIO, peanuzyromux o0pa3oBaTeiIbHYIO MPOrpaMMy CPEAHEro OOILIEro
o0pa3oBaHus B Tpejerax OCBOCHUS OCHOBHOW MpOQecCHOHAIbHON 00pa3zoBaTeabHOM
nporpamMbl  CITIO (OITIOIT CIIO)na 6a3e ocHOBHOro oomiero oOpa3oBaHusl NpU
MOJrOTOBKE CIEIHMAIMCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero ooOmiero
o0pa3oBaHus, NPEIBIBISIEMbIX K CTPYKTYpE, COJEP’KaHUIO M Pe3yJbTaTaM OCBOCHUS
y4eOHOM TUCHUIUIMHBI «XUMHUS», B COOTBETCTBUU ¢ PekoMeHJausiMu 1o OpraHu3aiuu
MOJTyYeHUsI CPEeHEro o0mero odpa3oBaHUsl B MpeaeiiaX OCBOCHHS 00pa30BaTEIbHBIX
nporpaMM CpeaHero npodeccuoHaibHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro
o0Opa3oBaHus ¢ yueToM TpeboBaHmi DenepanbHbIX TOCY1apCTBEHHBIX 00pa30BaTEIbHbBIX
CTaHJAapTOB M  [oJlydaeMoll  mpodeccun  WMIM  CHEUUAIbHOCTH  CPEIHEro
npodeccuoHanbHOro 00pazoBanus (MucbMo JlenapraMenTa rocyJapCTBEHHOM MOJIUTUKA
B c(hepe moaroroBku padouux kaapos u 10 Munobpuayku Poccun ot 17.03.2015 Neo
06-259).

Coneprxanue mporpaMMbl «XHMHs» HAIPABICHO HA JOCTH)KEHHUE CIIEIYFOIINX
LEJIEN:

o ¢dopmupoBaHne y oOOydarOmMXCs YMEHHs OIICHHBAaTh 3HAYUMOCTh
XUMHUYECKOT0 3HAHUS JJI KaXKI0T0 YeJIOBEKa;

o dbopMupoBaHUe y 00Yy4arOIIMXCS LIEJIOCTHOTO IMPEICTaBICHUS O MUPE U
PO XMMHHU B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHPA; YMECHHUS
OOBSACHATh OOBEKTHI U MPOIECCHl OKPYXKAIOMIeH JIeCTBUTETbHOCTU: MPUPOTHOM,
COLIMAJIBHOM, KyJIbTYPHOH, TEXHUYECKOH Cpelibl, — HCIOJIb3YS ISl 3TOr0 XUMHUYECKHe
3HAHUS;

o pa3sBUTHE Yy OOydYaroIluxcs YMEHUH pa3nndyarte (akThl M OLEHKH,
CpaBHUBATh OIICHOUHBIE BBIBOJBI, BUAETh MX CBS3b C KPUTEPUSIMHU OLIEHOK U CBS3b
KPUTEPHUEB C OMPEIEICHHON CUCTEMOW IEHHOCTEH, POpMyIHpOBaTh U 0OOCHOBHIBATH
COOCTBEHHYIO MO3UIINIO;

o npruoOpeTeHne 00y4aroIUMKCS ONbITa Pa3HOOOPa3HOHM AEATEeNbHOCTH,
MO3HAHUS M CAMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB, IMEIONINX YHUBEPCAIBHOE 3HAYCHUE
JUTSL pa3JIMYHBIX BUJIOB JIEATEILHOCTH (HABBIKOB PEIICHHS TPOOIIeM, TIPUHSTHS PEIICHUH,
MOMCKa, aHaiau3a U 00paboTKM MHQOpMAIKM, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB
U3MEpEeHUi, COTpyAHUYECTBA, 0€30I1aCHOr0 OOpaIeHHsI C BEIIECTBAMH B TOBCEIHEBHOMN
JKU3HU).

B nporpaMmy BKIIIOYEHO CcOJep)KaHHMe, HANpaBJIeHHOE Ha (HOPMUpPOBAHHE Y
CTYZCHTOB KOMIETEHIUI, He00X0auMBIX Jutst kadyecTBeHHOro ocBoeHus OITOIT CIIO na
6a3e oCHOBHOrO 00IIero 00pa30BaHUs C MOJyYeHHEM CpeJHero olmiero oopa3oBaHus;
IPOTPAMMBI TIOATOTOBKY KBATH(PHUIIMPOBAHHBIX MPOTPAMMBI TTOJITOTOBKH CIIEIIHATUCTOB
cpennero 3BeHa (I[IIICC3).

[Iporpamma  MOXET  WCHOJB30BATBCA  IPYTUMH  MPOGECCHOHATHLHBIMU
00pa30BaTeNIbHBIMU OPraHU3ALUSIMHE, PEATHU3YIOIUMHI 00pa30BaTEIbHYIO IPOTpaMMy



cpennero obmiero oopazosanus B npenenax ocoeruss OIOIT CITO na 6a3e 0CHOBHOTO
obmrero oopaszosanus (ITTICC3).

11. oOmas xapakTepuCTHKA Y4eOHON JUCHUNIMHBI «XHMMS»

XuMusi — 3TO HayKa O BEIIECTBaX, UX COCTaBE W CTPOCHUU, CBOMCTBAX U
MPEBpAICHHUSIX, 3HAYCHUH XHMHUYECKUX BEIIECTB, MATEPHUAJIOB U TPOIECCOB B
MPAKTUYECKON JesaTenbHOCTH YenoBeka. Coaepkanue o01eodpa3oBaTeIbHON yueOHOM
JTUCITUTUINHBI « XMMUSD» HAIPaBICHO HA YCBOCHHUE OO0YYAIOIIMMHUCS OCHOBHBIX TTOHSITHIA,
3aKOHOB U TEOpUN XUMHH; OBJIAJICHHE YMEHUSMHU HaOJI0/1aTh XUMHYECKHUE SIBICHUS,
MPOBOAUTH XMMHYECKHUH SKCIIEPUMEHT, IPOU3BOAUTH PAacueThl HA OCHOBE XUMHUUYECKUX
(dbopMyI1 BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIIMA.

B mpouecce uzyueHust XuMuu y oOydyarolIUXCsl pa3BUBAIOTCS MMO3HABATEIbHBIC
UHTEpPECHl W HMHTEJUICKTYaJbHBIE CIIOCOOHOCTH, TMOTPEOHOCTH B CaMOCTOSTEIHLHOM
NpUOOpETEeHUs] 3HAHUU MO0 XUMHUU B COOTBETCTBUU C BO3HUKAIOMIMMH XKU3HEHHBIMH
npo0OiieMaMu, BOCIIUTHIBAETCS OEpeKHOE OTHOIICHUS K IPUPO/IE, TOHUMAaHKE 3[J0POBOTO
o0pa3a KU3HHU, HEOOXOAUMOCTH MPEAYIPEKACHUS IBICHUN, HAHOCAIIUX BPE 3J0POBBIO
U okpyxawoimeid cpene. OHM OCBaMBAIOT MPHUEMBI TPAMOTHOrO, OE€30MacHOro
MCIIOJIb30BAaHUsI XUMHUUECKHX BEILIECTB U MaTepUaJIOB, IPUMEHSIEMBIX B OBITY, CEILCKOM
XO3SUCTBE ®W  Ha  TPOU3BOJCTBE. [IpM  CTPYKTypUpPOBaHHH  COJCPIKAHUS
o011eo0pa3oBaTeabHOM yueOHOM JUCLUIUINHBI I E npodecCnoHaIbHBIX
00pa30BaTeNbHBIX  OPraHW3alWi, peATM3YIOMUX 00pa30BaTENBHYI0 IMPOrpaMMy
cpenHero obmero oopaszosanus B npezenax ocsoenust OIOIT CITO Ha 6a3e 0OCHOBHOTO
o01rero oOpa3oBaHusl, yUYUTHIBAJIach OOBEKTHBHAS PEATIbHOCTh — HEOOJBIION 00beM
YacoB, OTIYIIEHHBIX HA U3YYEHHE XUMHUU U CTPEMIICHHE MaKCUMaIbHO COOTBETCTBOBATH
ujesM pasBuBaroniero odyudenus. [loatomy Teopernueckue BOMPOCH MaKCHUMAaIbHO
CMEIIEeHbI K Hayally U3y4YeHUS TUCHUIUIUHBI, C TEM YTOObI MOCIEeAYIONIHH (hakTHIecKuit
MaTepuai paccMaTpUBajCs Ha OCHOBE M3YYECHHBIX TEOPHUH.

Peanu3zamusi AeIyKTUBHOTO TMOAXO0JAa K U3YYEHHIO XUMHUHU CIIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTHYECKHUX OTICpaIliii MBIIIICHNS, KaK aHAJIU3 U CHHTE3, 00001IeHne
Y KOHKPETU3allMsl, CPaBHEHHE U aHAJIOTUS, CUCTEeMATHU3aIlHs U KIacCUpUKAIUS U JIp.

N3ydyenne xumMun B TpOodeCCHOHATBHBIX 00pa30BaTEeNbHBIX OPTraHU3aINNX,
peanu3yomux 00pa3oBaTeNbHYIO IpOorpaMMy cpeaHero ooOmiero o0pa3oBaHus B
npenenax ocsoeHus: OIIOIT CITO na 6a3e ocHOBHOTr0 00111€T0 00pa30BaHus, UMEET CBOU
OCOOEHHOCTH B 3aBHCHUMOCTH OT Mpoduis npodeccuoHaIbHOro 00pa3oBaHUs. ITO
BBIPAXKACTCS B COJICPKAHUH OOyUYEHUS, KOJMYECTBE YacOB, BBIACISIEMBIX HA M3yUeHUE
OTJICBHBIX TEM TIPOTpaMMBbI, TIyOWHE WX OCBOCHUS OOYYAOIUMUCSA, O0OBEME U
XapakTepe MPAaKTUYECKUX 3aHATHH, BUJIaX BHEAYAUTOPHON CAaMOCTOSTEIBHON pabOThI
CTYCHTOB.

IIpu ocBoenun mnpodeccuit CIIO u cneumansHoctedt CIIO TexHHYECKOTO
npoduns npodhecCHOHaTBFHOTO 00pa30BaHUs XUMHS M3ydaeTcs Oosee yriayOIeHHO Kak
npoduiabHas ~ ydyeOHAs  JUCHUIUIMHA. OTOT  KOMIIOHEHT  PEau3yeTrcs  IpH
WHIUBUIyATPHOM CaMOCTOSATENbHONW paboTe oOydwaromuxcs (HamucaHwu pedepaTos,
MOATOTOBKE COOOIICHHH, 3allUTe MPOEKTOB), B MPOIecCe YUeOHOU JEATETHLHOCTH IO/
PYKOBOJICTBOM TIpeIo1aBareisl (BBIMTOTHCHHA XUMHUYECKOTO SKCIICPUMEHTa —



7a00PaTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT, PEICHUH MPAKTUKO-OPUEHTHPOBAHHBIX
pacueTHBIX 3a7a4 U T. 1.).

B rmpomecce wu3ydeHHS XHMHHM TEOPETUYECKHE CBEJCHUS JOMOJHSIOTCS
JIEMOHCTpPAIMAMH, J1a0OPAaTOPHBIMU  ONBITAMH W NPAKTUYECKUMH  3aHATHUAMU.
3HAaYUTENbHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepuMeHTy. OH OTKpBIBaeT
BO3MOXHOCTh (POPMHPOBATH y OOYyYalOMIMXCS CIEIHaTbHble MPEAMETHBIE YMEHHUS:
paboTaTh ¢ BEIIECTBAMH, BHITIOIHATH IPOCTHIE XUMUYECKHE ONBITHI, YIUTh O€30I1aCHOMY
¥ SKOJIOTHUYECKH TPAMOTHOMY OOpPAIICHHIO C BEIIECTBAMH, MaTEpUAIaMHU U TIPOLIECCAMU
B OBITY U Ha IPOU3BOJICTBE.

B npomecce wusydeHuss XUMUH BaXHO (opMHpPOBaTH HHGOPMAOHHYIO
KOMITETEHTHOCTbh 00y4atomuxcs. [103ToMy npu opranusanyy caMoCTOSTEILHOM paboThI
HEOOXOAMMO AaKIIEHTHPOBAaTh BHHMaHHE OOY4YalOIIMXCS Ha IOMCKEe HH(OpManuu B
cpeacTBax MaccMmenua, VHTepHere, yueOHOW ¥ CHENMANBHOW JIUTEpPAaType C
COOTBETCTBYIOIIUM O(OPMIIEHHUEM U TPEACTABICHUEM PE3yIbTATOB.

N3ydenue o61eoOpa3zoBaTeabHON yUeOHON NUCHUIUIMHBI « XUMUS» 3aBEPIIACTCS
MOJIBEICHUEM UTOTOB B (hopme mudepeHIIMpOBaHHOTO 3aUeTa WM YK3aMEeHa B paMKax
IPOMEXYTOUHON arTecTauuu CTyAeHToB B Impouecce ocBoeHus OIIOIT CIIO c
nosrydyeHueM cpeaHero obmero odbpaszoBanus (IITICC3.)

1.2. Mecto yuyeOHOH [AUCHUILVIMHBI B CTPYKType OCHOBHOI
npogeccuoHaIbLHOI 00pa30BaTEIbHON MPOrPaMMbI:

VYuebHas AUCUUIUIMHA « XUMHS» SIBIISIETCS YI€OHBIM MPEIMETOM I10 BBIOOPY H3
o0s3arensHOM penMeTHoi obnactu «EctectBennsie Haykm» PI'OC cpeanero odiero
oOpa3oBanus. Msyuaercs B oOmeoOpa3oBatensHoM nukie ydedHoro OIIOIT CIIO
noaroToBku cneruanucroB cpeanero 3eHa (IIIICC3) mo cnenumansnoctr 09.02.07
HNudopmalinoHHbIe CUCTEMBI U MPOTPAMMHUPOBAHUE C YYETOM TEXHHYECKOTro Mpoduiis
MOJIy4aeMoro mpodeccuoHaaIbHOTO 00pa3oBaHMUs.

B yue6nbix manax [IICC3 mecTo yueOHON AUCHUIIIMHBI « XUMUS» — B COCTaBE
o011eo0pa3oBaTeabHbIX Y4EOHBIX JUCHUIUIMH 1O BBIOOpPY, (GOPMUPYEMBIX U3
o0s3aTenbHbIX MpeaMeTHbix obnacteit GI'OC cpeanero olOmiero oOpa3zoBaHUS, AJs
cneunanbHocTd 09.02.07 MHpOpMaLMOHHbBIE CUCTEMBI U POTPaMMHUPOBAHUE C YUETOM
TEXHUYECKOT0 MpoduIst moryyaeMoro npoheccuoHalIbHOro 00pa3oBaHusl.

1.3. Pe3yabTaThl 0CBOEHUS JUCHUILINHBI:

OcBoenue coaepkaHusi y4eOHOW AUCIHUIUIMHBI «XHUMHUS», 00€cIeunBaeT
JOCTHIKEHHUE CTYICHTAMU CICAYIOIIUX Pe3yIbTaTOB:

* TUYHOCTHBIX:

— YYBCTBO T'OpJAOCTU M YBAXCHUA K UCTOPHU U JOCTUKCHHUIAM OTEUYECTBEHHON
XUMHYECKOW HAayKH; XHMHUYECKH TPaMOTHOE TOBeJeHHE B Npo¢decCHOHATBHOM
JCATCIIBHOCTHU U B 6I)ITy npu O6paHIeHI/II/I C XUMHUYECKNMHU BCIICCTBAMU, MaTCpUalaMi U
poleccamu;

— TOTOBHOCTb K HNPOJOJDKCHUIO 06p330BaHI/I5[ N IOBBIIICHUA KBaJ'II/I(bI/IKaHI/II/I B
n30paHHOH TPO(eCcCHOHALHOW JIEATeIPHOCTH W OOBEKTHBHOE OCO3HAHHE POJIH
XUMHWYECCKHUX KOMHeTeHHI/II\/'I B OTOM,



— YMEHHE HCIOJb30BaTh JOCTHIKCHUS COBPEMEHHONH XHUMHYECKOM HAyKd H
XMMHYECKUX TEXHOJIOTHH JUIS MOBBIIEHHUS COOCTBEHHOTO HHTEIUIEKTYaIbHOTO Pa3BUTHS
B BBIOpaHHOH MPO(eCCHOHANBHON e TEIBHOCTH;

* METanpeIMEeTHBIX:

— HCIIOJIb30BAHUE PA3JIMYHBIX BUIOB [TO3HABATEIBHOM €SI TEIPHOCTH M OCHOBHBIX
MHTEJUICKTYyallbHBIX ~ omepauuidi (MOCTaHOBKH 3a/1auyd, (OPMYJIHPOBAHUS THUIIOTE3,
aHaM3a ¥ CUHTE3a, CPaBHEHUs, 000OIICHNs, CUCTEMAaTU3alluH, BBISIBICHUS IPUYNHHO-
CIIC/ICTBEHHBIX CBSI3€H, IOMCKAa aHAJIOrOB, (DOPMyJIHMPOBaHUS BBIBOJOB) ISl PEIICHHUS
IIOCTABJICHHOW 3aJ[ayd, MPUMCHEHHE OCHOBHBIX METOJOB IO3HAHMA (HAONIOJCHUS,
HAYYHOT'O IKCIIEPUMEHTA) Ul U3y4YCHUS PA3IMYHBIX CTOPOH XHMHUYECKHX OOBEKTOB U
IPOLIECCOB, C  KOTOPHIMH  BO3HHMKAaeT  HEOOXOJMMOCTh  CTaJIKHBAaThCI B
npodeccuoHaIbHOM cdepe;

— WCIMOJIb30BAHUE PA3IMYHBIX HMCTOYHHUKOB JUIS MOJYYEHHUS XUMHYECKOU
uHpOpMallK, YMEHHE OICHHTh €€ JOCTOBEPHOCTb JUISI JIOCTHIKECHHS XOPOIIUX
pEe3yNbTaToOB B IpO(ecCHOHATIBHOM chepe;

* IPEJAMETHBIX:

— c(OPMUPOBAHHOCTH NPEJICTABICHUI O MECTE XUMHH B COBPEMEHHON Hay4IHON
KapTHHE MHpa; T[OHHNMAaHUE pOJIM XUMHH B (OPMHUPOBAHMM KpYyrozopa u
(YHKIMOHATIBHON IrPaMOTHOCTH YEIOBEKa JIJISl pEIeHHs MPAaKTHUECKUX 3a/1ay;

— BJAJEHHE OCHOBOMOJATAIOIIMMU XWMHUYECKUMHU MOHATHUSIMH, TEOPHIMH,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHIE XUMUYECKOH TEPMUHOIIOTHEN
1 CUMBOJIMKOM;

— BJaJeHHE OCHOBHBIMH METOJaMH HAy4YHOTO ITO3HAHHS, WCIOJIb3yeMBIMH B
XMMUH: HaONIOJICHWEM, OIHMCaHHWEM, H3MEPEHUEM, OSKCIHEPHMEHTOM; yMEHHE
o0pabaTbIBaTh, OOBSACHATH pPE3YJIbTAaThl IMPOBEACHHBIX OIBITOB W JIENIaTh BBHIBOMBI;
TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSATH METO/IbI TIO3HAHUS TIPH PEIICHUH MTPAKTUYECKIX
3a1ad;

— c(OPMHUPOBAHHOCTh YMEHUS J1aBaTh KOJMUECTBEHHBIC OLIEHKU M TPOU3BOIUTH
pacyeTsl M0 XUMUUYECKUM (OopMyJiaM U ypaBHEHHSIM;

— BIQJICHHE TIpaBWJaMH TEXHUKHM O€30MaCHOCTH TMpH  HCIIOJIb30BAaHUH
XUMHYECKHX BEIIECTB;

— c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3MLUHU MO OTHOIIEHHIO K XUMHYECKOM
UHPOPMAIINH, TTOJTy9aeMON U3 Pa3HBIX HCTOUHUKOB.

JInyHOCTHBIE pe3yabTaThl padoueii MpPorpaMMbl BOCIUTAHMA:

JIP 1. Oco3Haromuii ce0s rpa)k/1aHnHOM U 3alIUTHUKOM BEJIMKON CTPaHBI.

JIP 2. [IposBisitoluii akTUBHYIO I'Pa)XAaHCKYIO0 MO3HIMIO, IEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTh IPUHINAIIAM YE€CTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH
AKTHBHBIM M YYaCTBYIOIIUNA B CTYJIEHYECKOM U TEPPUTOPHUATIBHOM CaMOYIIPABICHUH, B
TOM YHCJIE€ Ha YCIOBHUAX TOOPOBOJLYECTBA, MPOAYKTUBHO B3aUMOJCHCTBYIOIIMN H
YUYacCTBYIOUIHH B J€SITEIbHOCTH OOIIECTBEHHBIX OpraHU3alUil.

JIP 3. CoOmromaromuii HOpMBI  MPABOMOPSKA, CIEAYIOUIMHA HaeanaMm
rpaXkJIaHCKOT0 0011IecTBa, obecreueHus: 0€30MacHOCTH, IPpaB ¥ cBOOO rpaxkaan Poccun.
JlosnpHBIN K yCTAaHOBKAM U MPOSIBICHUAM IPEICTaBUTENEH CYyOKYIbTYp, OTIUYAIOIINN



UX OT TPYINI C JECTPYKTUBHBIM M JIEBUAHTHBIM MOBEACHHEM. JleMOHCTpUpYIOIUi
HEIPUATUE U TIPEIYIPEKTAOMINN COLMATBHO OMTACHOE MOBEJACHUE OKPYKAIOLIUX.

JIP 4. IlposBistomuii U JEMOHCTPUPYIOIIMM yBa)KEHHE K JIIOASIM TpyJa,
OCO3HAWIIUK [EHHOCTh COOCTBeHHOTO Tpyaa. Crpemsmmiics K (HOPMUPOBAHHIO B
CETeBOM cpelie JMYHOCTHO M NPO(ECCHOHATBLHOTO KOHCTPYKTUBHOTO «IIHM(PPOBOTO
caenay.

JIP 5. JleMOHCTpHpYIOMIUI TPUBEPKEHHOCTD K POJIHOM KYJIBTYPE, HCTOPHICCKOM
namMsiTH Ha OCHOBe JI0OBM K PoauHe, ponHoMy Hapony, Majlod poJvHE, MPUHSATHIO
TPaAULMOHHBIX [IEHHOCTE MHOI'OHALIMOHAJIBLHOTO Hapoja Poccuu..

JIP 6. [IposiBasitoiinii yBa>K€HHUE K JIFOASM CTapIlIero MOKOJEHUSI U TOTOBHOCTb K
Y4acTHIO B COIIMAIILHOM MOJICPIKKE U BOJOHTEPCKUX JIBHIKCHHSX.

JIP 7. Oco3Haromuii TpUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIIHIA
COOCTBEHHYIO M UY)KYI0 YHHUKAJILHOCTh B Pa3jIMUHBIX CHUTYaIlUsAX, BO BCeX (hopMax H
BUJIaX JIESITEIbHOCTH.

JIP 8. IlposBnstomuii ¥ JEMOHCTPUPYIOMIMA yBaXEHHE K MPEICTaBUTEISIM
Pa3IMYHBIX ATHOKYJIBTYPHBIX, COLHUAIbHBIX, KOH(MECCHOHAIbHBIX W HHBIX TPYIMI.
ConpuyacTHbI K COXPAaHEHUIO, IPEYMHOKEHHUIO U TPAHCISLUU KYJIbTYPHBIX TPAIULUN
Y [IEHHOCTEH MHOTOHAIMOHAIIBHOTO POCCUHUCKOr0 roCy1apCcTBa

JIP 9. CoOmogaronmuii ¥ NpomaraHAUpPYIONIMK IpaBWiIa 3J0pPOBOTO U
Oe3omacHOro o0pasa JKHW3HH, CIIOpPTa; MPEAYNPEKTAIOIMNNA JIMOO MPEeoI0JIeBAOIINI
3aBUCHUMOCTH OT aJKOTOJIs, Tabaka, MCHXOAKTHUBHBIX BEIIECTB, a3apTHBIX WUTP U T.JI.
CoxpaHsIoluUi [CUXOJOTUYECKY0) YCTOMYMBOCT B CHUTYaTHMBHO CIIOXKHBIX WM
CTPEMUTENBHO MEHSIOLIUXCS CUTYalUsIX. .

JIP 10. 3aboTsmuiicss 0 3amuTe OKpY’Karoleil cpeibl, COOCTBEHHON U 4yKOH
0e30MacHOCTH, B TOM YHUCIIe ITU(POBOH.

JIP 11. IlposiBisitonuii yBaXe€HHUE K 3CTETUUYECKUM I[EHHOCTSIM, 00Jagaroniui
OCHOBaMU 3CTETUYECKOUN KYJIbTYpPBI

JIP 12. Tlpuaumaromuii ceMeiHbIe IIEHHOCTH, TOTOBBIA K CO3/IaHUI0 CEMBU U
BOCIIUTAHUIO JETEH; JIEMOHCTPUPYIOUIUN HENPUSATHE HACWIHUS B CEMbE, yXo/a OT
POAMTENIBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUW CO CBOMMHU JACTBMHU M HUX
(UHAHCOBOTO COJIePKAHUS.

1.4. PexoMeHayemMoe KOJIMYECTBO YAaCOB HA OCBOEGHHME IPOrpaMMblI
AMCHUTIIHHBI

O06wem obpazoBarenbHOI nporpammsl 80 yacoB, B TOM YHCIE:

TeopeTnyeckoe ooyuenue 50 yacos;

naboparopHo-TipakTHUeckne padotel 30 yacos.

Cymmapras ydeOHast Harpy3Ka Bo B3auMOJIeHCTBUY ¢ mipenonaBaTeneM 80 yacos;



2. CTPYKTYPA W TNPUMEPHOE COJEPXAHME
YUYEBHOW JIUCHUATIIMHBI

2.1 OFBEM YYEBHOM JUCHUILIVHGI U BUJIbI YYEBHOM PABOTHI

Bun yueOHo# padoThI Oo0bem yacoB
YueOHas HAarpy3Ka BO B3aMMO/1eiicTBUU ¢ MpenoiaBaTesieM 80

B TOM YHCIIE:

TEOpPETUIECKOe 00yueHUE 50
nab0paTOPHBIE U MTPAKTUICCKHUE 3aHSITHS 30

KypcoBasi paboTta (IpoeKT) -

CamocrosiTesibHas padora olOy4yawierocsi (Bcero) -

IIpome:xxyTouHast arTecTanus B popme nuddepeHuMPOBAHHOIO 3a4eTa




2.2.TemaTn4ecKHuii IUIAH U coJepKaHue y4eOHOI TUCHHMITUHBI « XHMHSD)

HasBanme pasaesion
U TeM

Conep:xxaHue y4eOHOro MaTepuaJa, JadopaTopHbIe H MPAKTHYECKHE PA0OTHI, CAMOCTOSITEJIbHAS paboTa
o0yuaommxcsi

0O0nem
4acoB

YpoBenn
0CBOEHHS

1

2

4

Pazpneu |. O0mas u Heopranuveckast XUMHS

Tema 1.1. CTpoeHnue
aToMa M BellecTBa

Coaep:xanue y4eGHOro MaTepuaia

1. OcHoBHBbIE NOHATHSA U 32AKOHBI XUMHH.

OCHOBHBIE TIOHSTHSI XUMUHU. MHCTpyKTax 1Mo TexHHKe Oe3omacHocTu. Beenenue. BemectBo. Atom. Monekyna.
Xumnueckuii anemeHT. Amtorponus. [IpocTeie u cnoxHble BemmecTBa. KauecTBeHHBIN M KOJIMYECTBEHHBIN COCTaB
BEIECTB. XUMUYECKUE 3HaKK M (opmyibl. OTHOCHUTEIbHBIE aTOMHas M MOJIEKyJsipHas Macchl. KommyecTBo
BeriecTBa. OCHOBHBIE 3aKOHBI XUMUH. CTeXHOMeTpHs. 3aKOH COXPAHEHHUs MAacChl BEIIECTB. 3aKOH MOCTOSHCTBA
cocTaBa BEIECTB MOJIEKYJIPHOI CTPYKTyphl. 3aKOH ABOrajapo U CIEACTBUS MX Hero. PacueTHble 3amaun Ha
HaXO0XJICHUE OTHOCUTEIIBLHOM MOJEKYJIIPHONM MAaccChl, ONPEAEICHUE MAacCOBOM JONM XUMHUYECKHX 3JIEMEHTOB B
CIIO’)KHOM BEILleCTBE. PacueTHble 3a7a4l HA HaXOXKAECHUE OTHOCHTEIBHOW MOJEKYIAPHON MAcCChl, ONpEIEICHUE
MacCOBOM J0JIM XUMUUYECKUX IIIEMEHTOB B CI0XKHOM BELIECTBE

2. CtpoeHue aToMa. ATOM — CIIOKHast YacTHLA. SApo (TPOTOHBEI M HEHTPOHBI) U ANEKTPOHHAST 000109Ka. V30TOMBI.
CrpoeHue dJIeKTPOHHBIX 000JI0YEeK aTOMOB.

3. CrtpykTypa nepuoanyeckoii cucreMbl XuM. 31eMeHToB /.. MeHe/leeBa B CBeTe TEOPUH CTPOECHHS aTOMa,
Tunbl XMuMHYECKHX CBsI3€id.
Ilepuonnueckuii 3akon .. Menneneesa. Otkpoitue .M. Menaeneesbim [leprnoauueckoro 3akoHa.
Ilepuonuueckuii 3akoH B popmynupoBke .M. Menneneesa. [lepuoandeckas Tabiamuna XUMHUECKUX IIEMEHTOB —
rpaduuecKoe 0TOOpAKEHHE TEPUOANUESCKOr0 3aKkoHa. CTPYKTYpa MEPUOIHMUSCKON TaOIHUIIBI: TIEPUOIBI (MAJIbIC U
Oospiue), rpymnmnsl (riaaBHas U nobouyHas).CoBpeMeHHas GOPMYIUPOBKA IEPHUOHMUSCKOTO 3aKOHA. 3HAUCHHUE
NEPUOANYECKOT0 3aKOHa U NEPUOANYECKON CUCTEMBI XUMHUECKUX 31eMeHToB .M. Menneneesa aiis pa3BUTHs
HAYKU ¥ TOHUMAHMsI XUMUYECKOM KapTUHBI MUPA.

JlabopaTopHasi paboTa

IpakTnyeckas padora Nel XapakTepucTHKa XUMUIECKHUX 3JIEMEHTOB IJIaBHBIX M HOOOYHBIX TOATPYIIIT

Tema 1.2.
XuMHu4YecKue
peakuuu

Coaep:xanue y4eGHOIr0 MaTepuaJa

1. Crenenn okuciaenus. Tunsl peakumii. OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIE PEaKIHH.
Krnaccudukanms XxuMuaeckux peakiuii. Peakiun coeanHeHns, pa3iokeHus, 3aMenienus, oomMena. Karanurnueckue
peaknun. OOpaTtumble U HEOOpaTHUMbIE peaknud. | OMOTeHHBIE M TeTepOreHHbIE PeakiHu. DK30TEPMHUUCCKHE H
SHJIOTEpPMHUYECKHE peakuuu. TermoBoil »>(pdekr xumudecknx peakiuid. TepMoXxMMHUECKHE YypaBHEHHSI.
OKHCIUTENFHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb okuciaeHusA. OKHCINTENF W BOCCTAHOBIICHHE.
BoccraHoBuTenb u OKHCIEHHE. MeTOA 3JIEKTPOHHOro OanaHca AJSI COCTABICHUS ypaBHEHWH OKHCIIHMTENBHO-
BOCCTAHOBHTEJIBHBIX PEAKITHH.
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2. CkopocTbh XUMHYeCKHX peakiuii. CMeleHne XMMIYeCKOT0 PABHOBECHSI. 2 2
CkopocTh XMMHYECKHX peakiuid. [loHSATHE O CKOPOCTH XHMHYECKHX pEaKLUUid. 3aBHCUMOCTb CKOPOCTH
XMMHUYECKHX PEAKIUHd OT pa3NuYHBIX (AKTOPOB: IMPUPOJABI pPEarkpyrolinX BEUIECTB, MX KOHIEHTpAIWH,
TEeMITepaTypbl, HOBEPXHOCTH CONPHKOCHOBEHHSI M HCIIOJIb30BaHMs KaTain3aropoB. OOpaTHMOCTh XUMHYECKUX
peaknuuii. OOpaTuMble U HeOOpaTUMBbIEe peaki. XMMHYECKOe PABHOBECHE U CIIOCOOBI €r0 CMEICHHUSI.
3. Konuentpauus pactBopoB. Boxa. PactBopsr. PactBopenue. Bona xak pactBopurens. PactBopumocTts 2 2
BeecTB. HachleHHbIe, HEHACHIIICHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBHCUMOCTb PACTBOPHMOCTH Ta30B,
KUJKOCTEH M TBEPJIBIX BEIIECTB OT Pa3IHIHBIX (hakTopoB. Bomopoanstit mokazatens. Cpenbl BOIHBIX
pacTBOPOB AIEKTPOINTOB. Biusuue pH Ha xuMuueckue u Onooruueckue npoueccsl. Maccoast 1os
PacTBOPEHHOTO BEIECTBA.
4. Teopus d1eKTPOTUTHYECKOI Tucconnannu. CBOWCTBA OCHOBaHMA, KUCIIOT, coneil B cBeT TO/]. MoHHEIE 2 2
peaKLuH.
2 3
JlaGopaTopuas pa6ota Ne 1.Peakunn moHHOTO 0OMEHa
JlaGopaTopuas pa6ora Ne 2. ['uaposnu3 cosneil. VcnipiTanue pacTBOPOB COJICH HHIMKATOPOM 2 3
IIpakTuyeckas padora Ne 2. «XMHU4eCKUe CBOIMCTBA OCHOBAaHHH, KUCIIOT, cojied. ['maponus conei» 2 3
Tema 1.3. Xumus Copep:xanue yueOHOro MaTepuaia
MeTAJJIOB. i
1. Mertamabl. OCOOEHHOCTH CTPOCHUS aTOMOB M KpHcTaioB. Ou3ndeckre CBOHCTBA METAIIOB. 2 2
Krnaccudukaiiys MeTamioB Mo pa3IUdHbIM MPU3HAKaM. XUMUYECKHE CBOHCTBA METAJIIOB.
DJIeKTPOXUMUYECKH psijl HANIPsDKeHUI MeTaiuioB. Meramutorepmust. Kopposust Metanios. CriocoObl 3alMThI
OT KOPPO3HUH.
2. Merannorepmusi. Kopposust MetaiioB. Crioco0bl 3alIUTh OT KOPPO3HH. 2 2
JlagopaTtopuas padorta Ne3. O0mue cBoiicTBa MeTaIIOB. AM(OTEPHOCTH AMIOMUHUS U XpoMa 2 2
JlaGopaTopuas padora Ne 4 «O6mue cBoiictBa MeTawios. Amdoreprocts Al*S, Cr+dy 2
[pakruyeckas padora Ne 3 «XuUMUIECKUE PEAKITAI. 2 3
Tema 1.4. Xumust Coaep:xaHue y4ueGHOTr0 MaTepuasia
HEMETALIMYeCKRIX 1. Hemeramibl. OCOOEHHOCTH CTPOEHHUsS aTOMOB. HeMeTamibl — MpOCTbIE BEIIECTBA. 3aBUCHMOCTH CBOWCTB 2 2
JJIEMEHTOB raJoreHoB OT UX ToJiokeHus B Ilepronuueckoii cucreme. OKHUCIUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOWCTBA
HEMETaJUIOB B 3aBUCMOCTH OT UX ITOJIOXKEHHS B PSAY JIEKTPOOTPHLIATEIEHOCTH.
2. T'enermueckas cBS3b MEXIy KJlaccaMi HEOPTaHMUYECKUX COeIMHEHUN. PacueTsl o ypaBHEHUSIM peaKIui. 2 2
3. PacueTs! 1o ypaBHEHHUSIM peakiui 2 2
JlaGopaTtopnasi padora Ne 5. KauectBennsie peakuun Ha xaopua-. Cynsdar-, pocdar-, kapboHaT-HOHBI. 2 3

IIpakTnyeckas padora
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Pazgen |l. Oprannyeckasi xumus.

Tema 2.1. Conep:xxaHue yyeOHOro MaTepuasa
Opranuteckast 1. TMpexgmer opranmveckoil xumuu. [IpUPOJHBbIC, MCKYCCTBCHHbIE W CHHTETHYECKUE OPraHUYECKHE BELIECTBA. 2
XUMUs. CpaBHEHHE OpPraHHUYECKUX BELIECTB C HEOpraHuYeckMMH. BanmeHTHOCTh. XHUMHYECKOE CTPOEHHE KaK MOPSIOK
Yraesoxopoel. COCJIMHEHUSI aTOMOB B MOJIEKYJIBl II0 BaJleHTHOCTH. TeOpHsi CTPOEHHS OPraHMYECKHX coeauHeHmit A.M.
ByrtiepoBa. OCHOBHBIE MOJOXKEHHS TEOPHHM XHMHUYECKOTO CTpoeHHs. I3oMepus U u3oMepbl. XUMHYECKHE
(opMyJIBI 1 MOZAEIN MOJIEKYJ B OpTaHWYecKOod XMMUHU.COCTaBICHHE CTPYKTYPHBIX (DOPMYIT H30MEPOB IO
CHCTEeMaTHYECKOH (MEXIyHapOAHON) HOMEHKIIATYPE aJIKaHOB.
2. Aunakanbl. ['OMOIOTHYECKHH psil, N30MEpUs 1 HOMEHKJIATypa alKaHOB. XMMHYECKHE CBONHCTBA aKaHOB(METaHa, 2
9TaHa): TOpPEHHeE, 3aMeIlCHNE, PAa3I0KEHHE, NeTHAPHUpoBaHNe. [IpuMeHeHNe aJKaHOB Ha OCHOBE CBOMCTB.
3. AnkeHbI. DTHICH, €r0 MONy4YeHUE (IeruapUpOBaHUEM 3TaHa, IEHoIMMepHU3anueii moaudTuieHa).'oMmorornyeckuii 2
psiA, M30MepHs, HOMEHKJIATypa alKeHOB. XMMHYECKHE CBOWCTBA 3THIIEHA: TOpEHHE, KayeCTBEHHBIC pPEaKIUu
(obecuBeunBaHre OPOMHOM BOJBI M pacTBOpa NEpMaHraHara Kajwus), Tuaparanus, noauMepusanus.[Ipumenenne
STUWJICHA HA OCHOBE CBOICTB.
4. JIuensl U kayuyku. [ToHATHE O AMEHAX KaK YIJIEBOIOPOJAX C ABYMS IBOMHBIMHU CBSA3AMHU. CONpPSIKCHHBIC TUCHBI. 2
Xumudeckue cBoiicTBa OyTraaueHa-1,3 u n3onpena: odecrBeunBanue OpPOMHON BOJIBI M OJIMMEPU3aNHS B KAyUyKH.
HarypanbHblil 1 cuHTETHUECKHE Kayuyku. Pe3una.
5. Apensbl. beHzon. XuMudeckue cBoiicTBa O€H301a: TOPEHUE, PEaKIIUU 3aMeleHHs (TaJOreHUpOBaHUE, HUTPOBAHUE). 2
[Tpumenenne GeH3011a HA OCHOBE CBOWCTB.
JlagopaTopuas paGota Ne 5. MzydeHne npoayKToB epepabOTKH HEPTH U KAMEHHOTO YTJIS. 3
IpakTuyeckas padora Ne 4 «HoMeHKkIaTypa aKaHOB, aTKEHOBY 2
[pakruyeckas padora Ne 5 «CBoliCTBa yTI€BOAOPOIOBY
Tema 2.2 Coaep:xaHue y4eGHOTr0o MaTepuaJsa.
Kuciaoponoconep:kan 1. Cnuptel. [lonydenue 3TaHoNa OpOKEHHMEM TJIIOKO3bI M THApaTalMeld STHIEHA. | MIpOKCHIbHAs TpyNma Kak 2

He COCIMHCHUSA

(byHKIII/IOHaJ'ILHaH. Ilonsatue o MNpeAC/IbHBIX OJHOATOMHBIX  CIIMPTax. XuMHYECKHE CBOMCTBA HTaHOJIA:
B3aHMOHeI7[CTBPIC C HaTpuewm, O6paSOBaHI/I€ MPOCTBIX U CJOXKHBIX 3(1)I/IpOB, OKHCJICHHUEC B aJIbACTUI. HpI/IMeHGHI/IG
9TaHOJIA Ha OCHOBE CBOMCTB. AJ'IKOFOJ'II/ISM, €ro nocCiaeACTBUA U NPEAYIIPEIKIACHUC. FJ'II/IL[epI/IH KakK IpeACTaBUTCIIb
MHOT'OATOMHBIX CITUPTOB. KauectBennas peaKkrsg Ha MHOTI'OATOMHBIC CITUPTHI. HpI/IMeHeHI/Ie TJIMIEPpUHA

2. Anpaeruanl. Ilonstue 00 ampaermmax. AJbIeruaHas rpymnna Kak (QyHKIHOHaIbHas. DopManbaeruag U ero
CBOMCTBA: OKHCIIEHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMM criupT. [lomyuenue
aJbJIETUIOB OKHCIEHUEM COOTBETCTBYIONINX CIUPTOB. [I[puMeHeHne Gpopmaiberria Ha OCHOBE €r0 CBOMCTB.

3. Kap6onoBbie kmuciaothl. [lonstne o xapOoHOBBIX kucnoTax. KapOokcmipHas Tpynna Kak (QyHKIMOHAJIbHAs.
I'omosnormyeckuii psig NpeaeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Ilomydenne kapOOHOBBIX KHCIOT
OKHCJICHHEM aJbJeruioB. XHMMHYECKHE CBOWCTBA YKCYCHOW KHCJIOTHL: OOIIME CBOMCTBA C MHMHEpaJIbHBIMU
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KHCJIOTaMH U peakuus stepudukanun. [IprMeHeHne yKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. BrIciine >kKHpHEIC
KHCJIOTHI Ha IpUMepe NalbMUTHHOBON U CTEapHUHOBON

4. Caoxnbie 3¢pupsl. JKupsbl. ['eHeTHYeCcKas CBS3b MEX/y YIJICBOJAAMH, CTUPTAMHU, dhupamu 2 2
5. ¥YriaeBoabl. YTieBoabl, WX KiIaccH(UKAIUsA: MOHOcaxapuisl (TIIOKo3a, (pyKTo3a), Aucaxapuibl (caxaposa) U 2
moJyrcaxapuabl (Kpaxmail u IeluTroiio3a). Troko3a — BEmecTBO ¢ ABOHCTBEHHOW (YHKIHEH — aibIeruIOCHHpT. 2
XWMHYECKHE CBOMCTBA INIIOKO3BI: OKHUCICHHE B TIIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHHE B COPOUT, CIIMPTOBOE
Opoxxenue. [IpuMeHeHne IIII0KO3bl HA OCHOBE CBOMCTB. 3HAUCHHUE YIIIEBOJOB B )KUBOH MPHUPOJE U )KU3HH YEIIOBEKA.
Ilonatue o peakuusxX MOJUKOHJACHCAIMM M THAPOJIU3a HA NpHUMEpe B3aUMOIPEBPAIEHUH: INIIOKo3a —>
MOJICaxapu.
JlaGopaTopuas pa6oTta Ne 6. M3yueHre CBONCTB CITUPTOB, alibJACTHIIOB. 2 3
JladopaTopnasi pabota Ne 7. [lonyuenue ykcycHoii kucnotsl. Ee cBoiicTBa 2 3
JlaGopaTopuas pa6ora Ne 8. CBoiicTBa yriicBOI0B. 2 3
IpakTHyeckas padora Ne 6 « AJbJeruabpl 1 KapOOHOBBIE KUCIOTHI 2 3
Coaep:xanue y4eOHOro MaTepuaJia.
Tema 2.2 1. Ammunsbl Ilonstue 06 ammHax. AmudaTHdeckue aMuHbBI, MX KIaccH(UKanus ¥ HOMEHKIATypa. AHWINH, Kak 2 2
A3oTcoaepikamue opraan4eckoe ocHoBanue. [loryueHne anunHa U3 HUTpoOeH3oa. [IprMeHeHre aHIITIHA Ha OCHOBE CBOWCTB.
coe/IMHeHHUS.
TMonumepbi. 2. AMHHOKHCJIOTHI. UBemm. AMUHOKHCIIOTBI Kak aiVI(I)OTeprIe I yHKIMOHATIbHBIE OPTaHUYEeCKUE COEANHCHUS. 2 2
XUMHUYECKHE CBOMCTBA aMUHOKHCIOT: B3aMMOJIEHCTBHE CO IIENI0OYaMH, KUCIOTaMH M APYT € APYroM (peakuus
HOHI/IKOH,E[QHC&I_[I/II/I). HGHTI/II[HaH CBA3b U ITOJIMIICTITU/BI. HpI/IMeHeHI/Ie aMUHOKHCJIOT Ha OCHOBE CBOMCTB.
[lepBuuHast, BTOpHUHAast, TPETUUHAS CTPYKTYPHI OeskoB. XMMHUECKHE CBOICTBa OEIIKOB: TOpEHHE, JeHATYpalys,
THJIPOJIN3, IIBETHBIE peakuuu. bronornyeckue GyHKINH OENKOB.
4. IInactmaccesl. [Toryuerne nonmmMepoB peakueil moJMMepru3alyy 1 MOJMKOHIeHCAMU. TepMoIuIacTHIHbIe U 2 2
TepMOpEaKTHBHBIE ITacTMacchl. IlpeacTaBuTenu miactmacc.
Bosokna, nx xnaccugukanus. [lonyuenne BonokoH. OTiesbHbIE IPEICTABUTEIN XUMHIECKUX BOJIOKOH.
JlabopaTopnasi paboTa
IIpakTnueckas padora
Bcero 80
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEEHOM JEATEJBHOCTHU

CTYJAEHTOB

Coneprxanue o0yueHHs

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBHOCTU CTYACHTOB

(Ha ypoBHE y4eOHBIX JIEHCTBUIA)

Baxuelinime XuMuyecKue MOHITUI

YMeHue naBaTh ONpEEIICHUE U ONIEPUPOBATh CIEAYIOIIUMU
XMMHUYECKUMHU MOHATUSAMU: BELUIECTBO, XMMUUECKUN 3JIEMEHT,
aToM, MOJIEKYJa, OTHOCUTEIbHbIE aTOMHAsi U MOJIEKYJIsipHas
Macchl, HMOH, aUIOTPONHSA, H30TOIbI, XMUMHUYECKas CBS3b,
ANEKTPOOTPHULATEILHOCTD, BAJICHTHOCTb, CTENIEHb OKUCIICHHUS,
MOJIb, MOJIIDHAs Macca, MOJSPHBIA 00BeM Tra3000pa3HBIX
BEIIECTB, BELIECTBA MOJEKYJSPHOTO U HEMOJEKYJSPHOTO
CTPOEHHUS, PACTBOPBI, 3JEKTPOJIUT M  HEIJIEKTPOJHUT,
ANEKTPOJIUTUYECKAS JCCOLMaIus, OKHCIIUTENb u
BOCCTAaHOBUTENb, OKHMCIEHHE M BOCCTAHOBJIEHUE, TEIIOBOM
3G eKT peakuuu, CKOPOCTh XMMUUYECKON peaKIMu, KaTajus,
XMMHYECKOE PABHOBECHE, YTIEPOAHBINA CKEIET,

(yHKIMOHATBHAS TPYIINA, H30MEPHs], TOMOJIOTHS

OCHOBHBIC 3aKOHBI XUMUHU

DopMyJIMPOBAaHUE 3aKOHOB COXPAHEHHUSI MAcChl BELIECTB U
MOCTOSHCTBA COCTaBa BEIIECTB. YCTAHOBKAa MPUYUHHO-
CJIEICTBEHHOM CBSI3M MEXKIY COJAEPKAHMEM 3THUX 3aKOHOB U
HamucaHUeM XUMHUYeCKHX (OopMyIN U yYpaBHEHHH. YCTaHOBKA
SBOJIFOLMOHHOM CYIIHOCTH MEHIENEEBCKOM M COBPEMEHHOMU
dhopmynupoBok neproaudeckoro 3akona J[. . Menneneena.
OObsicHeHue (buzmgecKoro CMBICITa CUMBOJIUKH
MEePHOINYECKON TaOnuIpl XuMU4eckux snemeHto JI. M.
MenzeneeBa (HOMEpPOB »JJEMEHTa, NEpUOAa, TPYIIbI) U
YCTAaHOBKA  MPUYUHHO-CIICJCTBEHHON CBSI3H MEXTY
CTPOCHHUEM aToMa M 3aKOHOMEPHOCTSIMH M3MEHEHHUS CBOWCTB
JJIEMEHTOB U 00pa3oBaHHBIX MMH BEIIECTB B MEPUOAAX U
rpynnax. XapakTepuCTHKa SJIEMEHTOB MallbIX M OOJBIIMX
MEepUOJIOB MO UX MoJokeHuto B [lepuoguueckoii cucreme /1.

. MeuneneeBa
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OcHOBHBIE TEOPUU XUMHHU

VYcraHOBKa 3aBHCUMOCTH CBOMCTB XMMHUYECKUX BELIECTB OT
CTPOEHHUSI aTOMOB OOpa3yIOIIUX UX XUMHUUYECKUX 3JIEMEHTOB.
XapakTepUCTUKA BAXKHEUILIUX THUIIOB XUMUYECKUX CBSI3E€U U
OTHOCHUTEIILHOCTH 3TOU TUIIOJIOTUH. OO0bscHenue
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUSA
KPUCTAIUIMYECKUX  peleTok. DopmysMpoBKa OCHOBHBIX
MOJIO)KEHUN TEOPUH DJIEKTPOJIMTUYECKOW JUCCOLMALNMN U
XapaKTEPUCTHUKAa B CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX
KJIACCOB  HEOPraHWYeCKHX coeAuHeHud. dDopMyInpoBKa
OCHOBHBIX IIOJIOKEHHH TEOPUU XHUMHUYECKOIO0 CTPOEHUS
OPraHWYECKUX COCAVNHEHUM M XapaKTepUCTHUKA B CBETE ITOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX

COE€IUHEHUN

Baxnenmue BemecTsa 1 MaTeprasl

XapakTepucTUKa cOCTaBa, CTPOEHMSI, CBOWCTB, MOJIIyYEHUS U
npuMeHeHuss BaxHedmmx MetawuioB (IA u Il A rpymm,
AJIFOMUHUS, KeJe3a, a B €CTeCTBEHHO-HAyuYHOM Mpoduie u
HEKOTOPBIX -3JIEMEHTOB) U UX COCTUHEHMIA. XapaKTepHUCTUKA
COCTaBa, CTPOEHUS, CBOWCTB, MOJIyYEHUS U MPUMEHEHUS
BakHeimux HemeTawioB (VI A, VIIA, VIA rpynm, a Takxke
azota u (ocdopa, yriepoga U KpeMHHUsS, BOAOPOAA) U HUX
COeAMHEHNI. XapaKTepUCTUKAa COCTaBa, CTPOCHUS, CBOWCTB,
MOJIy4EHUs U TNPUMEHEHMs  BaKHEUIIMX  KJIACCOB
YTJIEBOIOPOAOB (AJIKaHOB, IUKJIOAJIKAHOB, AJIKEHOB, aJIKUHOB,
apeHoB) U UX HauboJee 3HAYMMbIX B HAPOIHOX 035 ICTBEHHOM
IJIaHE TMpeACTaBUTENEH. AHAIOTHYHAsg XapaKTEPHUCTHKA
BKHEHMIINX MPEICTaBUTENEH IPYTUX KJIACCOB OPTaHUYECKUX
COEJMHEHUIl: METaHOJIa ¥ 3TAaHOJIA, CJIOKHBIX F(UPOB, KHUPOB,
MBI, albAeTUA0B ((HOpMAIBICTHAOB M alleTAIbJACTUAA),
KETOHOB (a1leToHa), KapOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTHI,
IUIi  €CTECTBEHHO-HAy4HOro MHpoQuis IMpeacTaBUTENCH
JOPYTHX KJIACCOB KHCJOT), MOHOCAaxXapuaoB (TJIIOKO3bI),
JcaxapuioB (caxapo3bl), MOJHCAaXapuaoB (Kpaxmaina U

LIEJLTIOJIO3BI ), aHUJINHA, aMHHOKHUCIIOT, OCIKOB,
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HCKYCCTBCHHBIX MW CHHTCTHYCCKUX BOJIOKOH, Kay4yKOB,

IjacrmMacce

XUMHAYECKHUH S3BIK 1 CUMBOJIVKA

Hcnons3oBanne B yueOHOM W mpodecCHOHATBHOM
NEATEIbHOCTH  XMMHYECKMX TEPMHUHOB U  CHMBOJIMKH.
Ha3Banue w3y4yeHHBIX BELIECTB [0 TPUBUAIBHOM WIIU
MEXIYyHApOAHOM HOMEHKJIATYype M OTPa)KEHHUE COCTaBa ITHX
COEIMHEHMI C MOMOIIbIO XUMHUECKUX (hopmynn. OTpakeHue
XUMHUYECKUX MPOIECCOB C TOMOIIBIO YPABHEHUN XUMHYECKUX

peakuuii

XUMHYECKHE pCaKnuu

OOvbsicHeHne CYIIIHOCTH XUMHUYECKHUX IIPOLIECCOB.
Knaccudpukanuss XUMHUECKHMX peaKIuil 10 PazIuyHBIM
MpU3HAKaM: YHUCIY W COCTaBy MPOAYKTOB U PEarcHTOB,
TerioBoMy addekry, HampaBieHuo, (aze, HaJIHUUIO
KaTajan3aTopa, U3MEHEHHUIO CTEIIEHEH OKHCIIEHUS 3JIEMEHTOB,
0o0pa3yromux BelecTBa. YCTaHOBKA MPU3HAKOB OOIIETO U
Pa3IMYHOTO B TUIOJIOTMM PEAKUUW JJIi HEOPTaHMYECKOU M
oprannyeckoi xumun. Knaccudukarus BemecTB 1 IpOIECCOB
C TOYKM 3pEHHSI OKHCJIEHUs-BOccTaHOBIeHUs. CocTaBieHue
YPAaBHEHUW pPEAKLIHM C MOMOIIBKD METOJA 3JJIEKTPOHHOIO
6ananca. OOBsICHEHHE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOU
peaKMu U TMOJOKEHHUS] XMMHUYECKOTO PAaBHOBECHS OT

pa3Iu4HbIX (PaKTOPOB

XUMUYECKUN IKCIEPUMEHT

BrimonHeHne XMMHYECKOrO HKCHEpUMEHTa B  IIOJHOM
COOTBETCTBUM C TNpaBuiamMu Oe3omacHoctH. HaGmroxenue,
(buKcalys ¥ ONHCaHNe Pe3yIbTaTOB MPOBEIECHHOTO

OKCIICPUMCHTA

Xumuueckast “HpopMarus

[IpoBeneHne  caMOCTOSITENIBHOTO  IOMCKA  XMMHUYECKOU
uHpOpMAIUK C HCIOJIb30BAaHUEM pa3IMYHBIX HMCTOYHUKOB
(HayYHO-TIOMYJISIPHBIX U3JaHHH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MutepHera). Hcmonbp3oBaHHE€ KOMITBIOTEPHBIX
TEXHOJIOTUH A1 00pabOTKM M Meperayn XUMHUYECKOH

nH(pOpMaIIUU U €€ TPEICTABIICHUS B PA3IMYHBIX (hopMax
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Pacuetsl mo xummuueckum hopmynam u

YpPaBHEHUSIM

VYcTaHoBKa  3aBUCHUMOCTHM  MEXJY  KayeCTBEHHOH WU
KOJIMYECTBEHHON CTOpPOHAMU XHUMHUYECKHX OOBEKTOB W
npoiieccoB. Pelienne pacyeTHbIX 3a/lay MO XUMHUYECKUM

dbopMyiaM U ypaBHEHHSIM

[IpopmibHoe u  npodeccHoHATBHO

3HaAYUMOE€ COACPKAHUEC

OOpsicHeHHE XUMHYECKUX SIBIICHUH, TNPOUCXOAAIINX B
npupoje, ObITy U Ha npousBoacTBe. OrmpeneneHue
BO3MOXXHOCTEH IPOTEKAaHNUs XUMUYECKUX IPEBpAILCHUN B
pasnuuHbIX ycioBusax. CoOnoeHre MpaBuil 3KOJIOTMYECKH
IpaMOTHOIO IOBEIEHUs B OKpyxarome cpene. OneHka
BIIMSIHUSL XUMUYECKOTO 3arpsi3HEHUS OKPYIKaIOLEH cpenbl Ha
OpraHM3M 4YEJIOB€Ka M JAPYTHE JKHUBBIE OpPraHU3MBI.
CoburoieHue rmpasuil 6€3011acHOro 00pallieHus C TOPIOYUMHU U
TOKCUYHBIMHU BEILECTBAMH, JJAOOPATOPHBIM 00OPYIOBaHUEM.
ITonroToBka pacTBOPOB 3aJJaHHOM KOHIIEHTPALMH B OBITY U Ha
npousBojacTBe.  Kpurmyeckas  OLEHKa  JOCTOBEPHOCTH
XUMHYECKON MH(OpMalMY, MOCTyNAIOIeH U3 pa3HbIX

HUCTOYHHUKOB
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3. YCJIOBUA PEAJIUZAIIMU ITPOT'PAMMBI IUCIUTIJIMHBI

3.1. TpedoBaHusI K MUHUMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY

ol0ecrnie4eHUI0

Peanmzanus mporpamMMbl JAUCHUILIAHBI TpeOyeT HaW4us y4eOHOro kaOWHETa W J1abopaTopHH
XHMUH.

O6opynoBanne yueOHOT0 KaOMHETA U JIA0OpATOPHH:

- IOCAJI0YHBIC MECTA MO KOJIMYECTBY 00yUaIOIINXCS;

- pabouee MeCTO MpernoiaBarers;

- IEMOHCTPALMOHHBINA CTOJ;

- y‘le6HO'HaFH${I[HI>Ie MMOCOOUS IO XUMHMHU.

TexHnuueckue cpeacrTsa 00y4eHuUs:
- UHTE€PaKTUBHAs JOCKA C JIMIIEH3UOHHBIM [IPOTPAMMHBIM 00ECIIEUEHUEM U

MYJbTUMEIUAIIPOEKTOP

3.2. UupopmanuoHHoe obecnieyeHue 00yueHHs

Ilepeuenr pexoMeHayeMbIX Y4yeOHbIX H3AaHUil, W HTepHeT-pecypcoB, 10NOJHHUTEJIbHOI
JINTepaTypbl

Jlns crynenToB

Epoxun FO.M., KoBanesa W.b. Xumus nns npodeccuil u crenuanbHOCTEH TEXHHUUECKOTO MU
€CTEeCTBEHHO-Hay4HOTO mpoduieii.- M., 2020

I'abpuensu O.C., OctpoymoB W.I'. Xumust nias npodeccuil U crnenuaibHOCTEH TEXHUYECKOTO
npoduIIs: yIeOHUK JUIS CTY. YUPEXACHHM cpell. mpod. oopazoBanus. — M., 2020.

I'a6puensun O.C., OctpoymoB W.I'., OctpoymoBa E.E. m ap. Xumus ans npodeccuit u
CHEIHAIbHOCTEH €CTeCTBEHHO-HAYYHOTO MNpoQuiis: Y4YeOHMK JUIsl CTYH. YUpEeXKIeHUH cpeln. mpod.
obpazoBanus. — M., 2020.

INabpuensu O.C., OctpoymoB M.I'. Xumus nns npodeccuili U crenuanbHOCTEH COIHAIbHO-
SKOHOMHUYECKOTO W TyMaHUTapHOro mnpoduied: y4eOHHK JUIsi CTYHd. YUYPSXKICHHH cpelm. mpod.
obpazoBanus. — M., 2020.
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I'a6puensu O.C., OctpoymoB WN.I'., CnagkoB C.A., lopodeeBa H.M. IIpaktukym: y4e0. mocodue
JUTSL CTYJI. YUPEXKACHHH cpel. mpod. obpazoBanus. — M., 2020.

I'a6puensn O.C., OctpoymoB N.I'., Cnaakos C.A. Xumus: nocobue i noaroroBku k EI'D: yued.
nocobue ISt CTy. yUpexkaeHui cpen. mpod. odpazoBanms. — M., 2020.

Ia6puensu O.C., JIpicoa I'.I'. Xumus. TecTsl, 3a1aun u ynpaxHeHHs: y4e0. MOCOOUe I CTY/I.
yupexaeHui cpea. mpod. oopazoBanus. — M., 2020.

Epoxun KO.M. Xumus: 3agaun u ynpakHeHuUs: yued. mocoOue IS CTy 1. YIPEKACHHHA cpel. pod.
obpazoBanus. — M., 2020.

Epoxun KO.M. COOpHUK TECTOBBIX 3aJlaHUH MO XMMHUU: y4ed. MOcoOHe Ui CTyH. YUpEeKACHUIH
cpen. mpod. oopazoanus. — M., 2020.

Epoxun KO.M., KoBanesa U.b. Xumus ans npodeccuil U crienuanbHOCTEN TEXHUYECKOTO IMpo-
¢buis. DneKTpoHHbIN yuyeOHO-MeToanueckuil kommuiekce. — M., 2020.

CrnanxoB C. A., OctpoymoB W.I'., T'abpuensn O.C., JlykpssnoBa H.H. Xumus nns npodeccuii u
CHEIHAbHOCTeH TEXHUYECKOTO Mpoduiis. DNEKTPOHHOE MPUIIOKEHHE (IIEKTPOHHOE YueOHOe U3/1aHue)
JUTSL CTYI. yUpexaeHui cpea. mpod. oopazoanus. — M., 2020.

Z[J'ISI npernoaaBaTciiAa

®denepanbHblil 3akoH 0T 29.11.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deneparum.

[Tpuka3 MunucrepcTBa oOpazoBanust U Hayku P®D ot 17.05.2012 Ne 413 «O0 yTBep)aeHUU
(benepanbHOrO0 TOCYJapCTBEHHOIO 0O0pa30oBaTEeNBbHOIO CTaHIApTa CpeAaHero (IOJHOro) oouero
00pa3oBaHUS.

ITpuka3 MunucrepcrBa oOpazoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHECEHUHU N3MEHEHHH
B [Ipukaz MunncrepctBa oOpazoBanus u Hayku P®D ot 17.05.2012 No 413 “O6 yTBepkIeHHH
(benepambHOrO0 TrOCYJapCTBEHHOIO 00pa30BaTEeNIbHOTO CTaHAapTa CpeaHero (IOJHOro) oOIIero
o0pa3oBaHus ».

[Tucemo JlemapramenTa rocyJapCTBEHHOM MOJUTUKH B chepe MOAroTOBKH pabounx kaapos u 11O
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «PekoMmeHnnanuu Mo opraHu3aiiy mojayueHus CpeIHero
o01iero o6pazoBaHusl B IIpeiesiax OCBOEHHs 00pa30BaTeIbHBIX IPOTrPAMM CPEIHETO MPOPECCHOHATHLHOTO
oOpa3oBaHMsi Ha ©0a3e OCHOBHOTO oOmiero oOpa3oBaHUS C ydeToM TpeboBaHUM (eaepanbHbIX
TOCYJapCTBEHHBIX O00pa30BaTEeNbHBIX CTAHJIAPTOB W MOJIy4aeMOW Npodeccud WM CHelHaIbHOCTU
cpenHero nmpohecCuoHaATBLHOTO 00PA30BAHUS.

I'abpuensn O.C., JIsicoBa I'.I'. Xumus: KHUTa U1 penogaBaress: yue0.-MeTo1. mocodue. — M.,
2017.

I'abpuensn O.C. u ap. Xumus ans npodeccuil M CHenuaaIbHOCTeH TEXHUYECKOTO MpOoQuiIs
(2JIEKTPOHHOE MPUIIOKEHHUE).

NHTepHeT-pecypcesl

http://www.alhimik.ru- mone3usie coBeThI, 3PPEKTHBIC OMBITHI, XHMHUYECKAE HOBOCTH, BUPTYaJIbHbIN
perneTuTop.

http://chemistry-chemists.com— «Xumus 1 Xumukn» - Gpopym sxypHaia (3KCIIEPUMEHTBI 10 XUMHUH,
NpakTHYeCcKast XUMUsL, TpoOJIeMbl HAyKH U 00pa30BaHMs, COOPHUKHM 33124 IS TOJITOTOBKHU K
OJMMITUAIAM 10 XUMHH).

http://him.1september.ru I'azera « XumMus» u caiit 1i1st yuurens «51 uay Ha ypoK XUMHN.
http://www.hemi.nsu.ru OcHOBBI XUMHH: 00pPa30BATEIILHBIN CAWT IS IIKOJILHUKOB M CTYICHTOB.
http://school-sector.relarn.ru Xumus ajs Bcex: WUTFOCTPUPOBAHHBIC MaTEPHUAIbI IO OOIIEH,
OpraHN4YeCKOM U HEOPTaHUYECKON XUMUU.

Komnekmus «EcrecTBeHHOHAayYHBIC SKCIICPUMEHTBI»: Xumus http://experiment.edu.ru.
http://tkachuk.ucoz.ru/index/cor_i_internet_resursy Cair s yuutesaei XUMUH.
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http://him.1september.ru/
http://www.hemi.nsu.ru/
http://school-sector.relarn.ru/
http://experiment.edu.ru/
http://tkachuk.ucoz.ru/index/cor_i_internet_resursy

4 KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUA AUCHUIIJIMHbI
KoHTpoJib M oneHka pe3yiabTaTOB OCBOCHHS IUCLUILUIMHBI OCYIIECTBIISIETCSA MPENOJAaBaTEeIIEM B
nporecce MPOBEJCHMUS HNPAKTUYECKUX 3aHATUH M JIaOOpaTOpHBIX padOT, TECTUPOBAHMA, a TAKXKe

BBIITOJIHCHU AL O6y‘laI-OH_II/IMI/IC${ HMHAWBUAYAJIBbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHeﬂOBaHHﬁ.

Pe3yJ'ILTaTbI oﬁyqem/m (I)OPMI)I H METOAbI KOHTPOJIA 1 OHECHKH

(ocBOEHHBbIE YMEHHSI, YCBOECHHbIE 3HAHUA) pe3yJbTATOB 00y4YeHUsI

YMmeHus:

1. mnaspiBaTh: W3yYECHHBIC BEUIECTBA IO
. _ | UnnuBunyanbHas Gpopma. TeCTOBBIH KOHTPOIIb.
«TPUBHAIBHOW» WM MEXKIYHApPOJHOU
Habmonenue u orieHKa NpakTUYECKUX JeHCTBUI
HOMEHKJIaTypam;

2. OmpenensTh: BAJCHTHOCTh M CTEICHb
OKHCIICHUS XUMHYECKUX DJIEMEHTOB, THII
XUMUYECKOU CBA3U B COCIMHEHMSX, 3apsf
MOHA, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,
THIl KPUCTAUIMYECKON PEIIETKH, XapakTep
cpenbl B BOJHBIX PacTBOPAX, OKUCIUTENb U
BOCCTAaHOBUTEIb, HaIlpaBlieHHE cMmeleHus | MuauBuayansHast gpopma. TecToBbIN KOHTPOIb.
paBHOBECHsl TOJ BIMSHUEM pa3inyHbiX | Habmionenue u olieHKa npakTHYecKuX JeHCTBHM
¢dakTopoB, HU30MEpHI u TOMOJIOTH,
IPUHAUIEKHOCT  BEIIECTB K  Pa3HbIM
KJIACCaM HEOPTraHWYECKUX M OpPraHu4EeCKUX
COCIMHEHUH; XapaKTep B3aMMHOI'O BIIMSHUSA
aTOMOB B MOJIEKYJIaX, THUIBl pEaknuil B

HEOPraHWYECKON U OPraHN4eCKON XUMHH;

3.  xapakTepu3oBaTh: S-, P-, d-3JIEMEHTHI TIO
UX ToJNoKeHuIo B Ilepuogmyeckoil cucreme
JAN. MengeneeBa, oOmuUe XUMHYECCKHE
CBOICTBa METAaJJIOB, HEMETAJUIOB, OCHOBHBIX | MHIuBHUyansHas ¢popMma. TecToBbIi KOHTPOJIb.

KJIACCOB HEOPTaHMYECKUX M opraHuvecknx | HaOiromeHwe u olleHKa MPaKTHYEeCKUX ACHCTBUN
COCIUHCHMIA, CTpOECHUE u CBOMCTBa
OpPraHUYECKUX COCTMHEHUM (YTIIEBOJOPOIOB,

CIUpPTOB, (EHOJIOB, aNBACTUIOB, KETOHOB,
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KapOOHOBBIX KHCJIOT, aMUHOB, aMUHOKHUCIIOT

Y yTJIEBOIOB);

4. o00BACHATBL: 3aBHCHMOCTbL CBOMCTB
XUMHUYECKOT0 3JIEMEHTA U 00pa30BaHHBIX UM
BEILECTB OT IMOJIOKEeHUS B Ilepuonnueckon
cucteme JI.MI. MeHueneeBa; 3aBHCHMOCTH
CBOMCTB HEOPraHMYECKUX BELIECTB OT HX
COCTaBa U CTPOCHHS, MPUPOAY XUMHUUYECKOU
CBSI3U, 3aBHCHUMOCTh CKOPOCTH XWMHYECKOU
peaKIMK OT Pa3IMYHBIX (AaKTOPOB, 3HAUCHHE
dbepMEeHTOB B OHOJIOTMM M TPUMCHCHHUE B
MIPOMBIIIIIICHHOCTH, PEaKIMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT

CTPOCHUA UX MOJICKYJI;

NunuBunyansHast ¢popma. TecToBbI KOHTPOIIb.

Habutoienue u orjeHKa NpakTUYECKUX JEHCTBUIN

5. BBLINOJHATH XMMHYECKH
IKCICPUMEHT 1o pacrio3HaBaHUIO
BaKHEHUIIINX HCOPTaHNYCCKUX n
OpTaHUYCCKUX BC€IICCTB, MMOJIYUCHUTIO

KOHKPETHBIX  BCHICCTB, OTHOCAIIUXCA K

HN3YYCHHBIM KJIaCCaM COGI[I/IHCHI/Iﬁ;

NnnuBuayansHast popma. TecToBbII KOHTPOJIb.

HaGmronenue u olieHKa MpakTUYECKUX JICUCTBUIN

6. MPOBOIAMTH pacueThl IO BBIPAKEHUIO
KOHIEHTPAllUd PacTBOPOB: MacCOBOW J0JH
PacTBOPEHHOTO BemecTBa  (TIPOIIEHTHOM),
MOJIIPHOW; XUMHUYECKUM (opmyrnam u

YpaBHEHUSIM pPEaKLUi;

WnnuBuayansHast ¢popma. TecToBbI KOHTPOIIb.

HaGmonenue u o1ieHKa MpakTUYECKUX IEHCTBUIN

7. OCyleCcTBJSATH CaMOCTOSITENIbHBIN
IOUCK  XHMMHUYECKOM  uHpopmMamuu  C
HCIIOJIb30BAaHUEM PAa3IMYHBIX HCTOYHUKOB
(cripaBOYHBIX,  HAy4YHBIX W  HAy4HO-
HOIYJISIPHBIX M3/IaHUM, KOMITBIOTEPHBIX 0a3
JIAHHBIX, pecypcoB WuTepHera);
HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU

U1 00pabOTKKM W TIepeadyd XUMHUYECKON

WnnuBunyansHas gopma. TecTOBBI KOHTPOJb.

HaGmronenue u orieHKa MpakTUYECKUX TeHCTBUIN
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uHpOpMallUM M €€ TMPEACTaBICHHUS B

pa3ianyYHbIX hopmax;

8. cBA3BIBATBL: M3YUYCHHBI MaTepuall co

cBoei mpoeccnoHabHOM e TENbHOCTBIO.

WnpuBunyansHas ¢popma. TecToBBII KOHTPOITB.

HabGmronenue u olieHKa NpakTHYECKUX JICHCTBUIN

9. mucnoab30BaTh npuodpeTeHHbIE
3HAHUSI M YMEHHsl B NPAKTHYECKOW
NAeSITeIbHOCTU U MOBCETHEBHOM "KU3HM:

1. o moHMMaHUS TJIO0ATBHBIX IMPOOIIEM,

CTOAIIUX nepea YCJIIOBCUCCTBOM:
9KOJOTMYCCKHX, OHEPICTUICCKUX u
CBIPLCBBIX;

2. O0ObsIcHEHHS XHMHUYECKHX SBJICHUH,
NPOUCXOAIIUX B TpUpOAE, OBITY U Ha
MIPOU3BO/ICTBE;

3. DKOJIOTMYECKH TPaMOTHOTO IOBEICHHS B
OKpYXKaroIIEeH Cpeac;

4. OLICHKHU BIIMSIHUS XUMHYECKOTO
3arpsi3HEHUST  OKPYXarolled cpembl  Ha
OpraHW3M 4YeJOBeKa U JIPyrue IKHUBBIC
OpraHU3MBlI;

5. OesomacHOi paboOTBl C BelIECTBAMHU B
nabopaTopuu, OBITY ¥ Ha IPOU3BO/ICTBE;

6. ompenelieHUsT BO3MOXXHOCTH TPOTEKAHUS
XUMHYECKHX TIPEBPAlICHUNA B Pa3IUYHBIX
YCIIOBUSX U OIICHKHU MX TOCIIEICTBUN;

7. pacrmio3HaBaHUST WM HACHTH(DHUKAIMH
BRXHCHININX BEIIECTB U MaTCPHAIOB;

8. OIICHKM KadecTBa IHMTHEBON BOJBI U
OTJICNIbHBIX MMUIIECBBIX MTPOJTYKTOB;

9. KpUTHYECKOW OILEHKH JOCTOBEPHOCTH
XUMUYECKON MH(GOPMAITIH, TTOCTYTAIOIICH 13

Ppa3InIHbIX UCTOYHUKOB.

WnnuBunyanbHas popma. TecTOBBIN KOHTPOIb.

HaGmronenue u olieHKa MpakTUYECKUX TeUCTBHUI

3HaHus:
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1. poJb XUMHUHU B €CTCECTBO3ZHAHUH, CC
CBA3b C APYI'MMU €CTCCTBCHHBIMH HAayKaMH,

3HAYCHHUC B )KU3HU COBPECMCHHOI'O OGH.IGCTBa;

WnpuBunyanbHas ¢popma. TecTOBBI KOHTPOJIb.

Habmronenue u onieHKa NpakTHYECKUX JeHCTBUI

2. Ba)KHellIHe XMMHYECKHEe TMOHATHS:
BEIIECTBO, XHUMHYECCKHH DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, WOH,
paauKan, aIoTPONus, HyKIUAbl U U30TOIIbI,

aTOMHBIE S-, P-, O-opOuTamu, XUMHYECKAs

CBSI3b, 3JIEKTPOOTPHUIIATEILHOCTb,
BAJICHTHOCTD, CTCIICHBb OKHUCJICHUA,
TUOpUAM3AITHS opOuTanei,

MMPpOCTPAHCTBECHHOC CTPOCHHUE MOJICKYJI, MOJIb,

MOJIIpHasT ~ Macca, MOJIAPHBIA  00BEM

Fa3006pa3HI>IX BCIICCTB, BCIICCTBA
MOJICKYJIAPHOTI'O )51 HEMOJICKYJISIPHOT'O
CTPOCHUH, KOMIIJICKCHBIC COCOIMHCHUA,

JIMCTIEPCHBIE CUCTEMBbI, HCTUHHBIE PACTBOPHI,
AIIEKTPOJIUTUYECKAS JUCCOLIMALs,
KHACIIOTHO-OCHOBHBIE PEAKIMH B BOJHBIX
pacTBOpax, THJAPOJM3,  OKHUCIEHHE U
BOCCTAaHOBJIEHHME, DJIEKTPOJIU3, CKOPOCTb
XUMHYECKOH peakIuu, MEXaHU3M peakiluH,
KaTajau3, TEIUIOBOM  2(dexT  peaxkuuw,
SHTAJIBIINS, TETUIOTa 00pa30BaHUs, SHTPOIUS,
XUMHUYECKOE paBHOBecHE, KOHCTaHTa
paBHOBECHS, yTIIePOIHBIN CKEJIET,
(GyHKIMOHANBHAS ~ TpyNma,  TOMOJIOTHS,
CTPYKTYpHas U IPOCTPAHCTBEHHAsI U30MEpPHS,
WHAYKTUBHBIH W Me30MepHBINH 3 (DeKTHl,
ANMEeKTpOGI, HYKICO(UI, OCHOBHBIC THIIBI
peakuii B HEOPraHMYECKON U OpraHuyeCcKom

XHAMUH;

WnnuBuayansHast ¢popma. TecToBbI KOHTPOIIb.

HaGmronenue u olieHKa MPakTUYECKUX ACHCTBUN
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3. OCHOBHbIe 3aKOHbI XHMHM: 3aKOH
COXpaHCHUA MacCChbI BC€IICCTB, 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB,

Ilepnonnueckuii 3axon I.11. Menneneesa,

3akoH ['ecca, 3akoH ABorajpo;

WnpuBunyanbHas ¢popma. TecTOBBI KOHTPOJIb.

Habmronenue u onieHKa NpakTHYECKUX JeHCTBUI

4. OCHOBHBIE TEOPpUU XHUMHHU; CTPOCHUA

aroMma, XUMHYCCKOM CBSI3H,

AJICKTPOJIMTUYECKON  JUCCOLMAIIMKM  COJICH,

KUCJIOT u OCHOBAHUH, CTPOCHUS
OpraHUYECKUX u HEOpPraHUYECKUX
COeIUMHEHUN  (BKJIIOYas  CTEPEOXUMMIO),

XUMHUYCCKYHO KUHCTHUKY U XUMHUYCCKYIO

TEPMOJMHAMUKY;

NunuBuayansHas popma. TecTOBbII KOHTPOJIb.

HabutoieHue u orieHKa NpakTHYECKUX JeHCTBUI

5. KjJaccupUKALMI0O H HOMEHKJIATYpy

WnpuBunyansHas popma. TecTOBBI KOHTPOJIb.

HEOPraHMYeCKuX u OpraHUYECcKUX
Habutoienue u orjeHKa NpakTUYECKUX JEHCTBUI

COEIMHEHUN;

6. mnpupoaHbIe uctouyHuku | MunuBuayansHas ¢opma. TecToBbIl KOHTpOJIB.

YTIEBOIOPOAOB U CIIOCOOBI UX MEePEPadOTKH;

HaGmroienue u orieHKa MpakTUYECKUX IeHCTBUIN

7. BeeECTBA MU MaTepualjbl, HIIMPOKO
HCIOJb3yEeMbI€ B IIPAKTHKE: OCHOBHBIC
MCTaJJIbI n CIIJIaBBI, l"pa(l)I/IT, KBap1i,

MUHEpaIbHBIE YJIOOpEHUs, MUHEPAJIbHBIE U
OpTaHWYECKUE KHCJIOTHI, IMIEIOYH, aMMHaK,
YTIEBOAOPOAbI, (PEHON, AaHUIUH, METaHOIL,
ATaHOI,

OTHUIICHIJINKOJIb, TJIMICPHH,

dbopmanbieru,  aneTajdbleTHl,  aleToH,

MypaBbUHas KHCJOTa, YKCyCHas KHUCIOTa,
[III0K034,

caxapo3a, Kpaxmal, KJICTYATKa,

AMHWHOKHCIIOTHI, 6CJ'IKI/I, HCKYCCTBCHHBIC
BOJIOKHA, Kay4yKH, IIJIaCTMACCEHI, JKUPbI, MbLJIa

Y MOIOIIIUE CPeACTBa, (PEPMEHTHI, BATAMUHBI.

WnpuBunyanbHas ¢popma. TecTOBBIN KOHTPOIb.

Habmroienue u orieHKa mpakTUYECKUX JeHCTBUI
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KoHTpoJIb U OLleHKa JIMYHOCTHBIX Pe3yJIbTATOB peajn3aluuu padoyeii nporpaMMbl BOCIIUTAHUS

JInuHOCTHBIE pe3yJIbTaThl

@®opMbI M METOIbI KOHTPOJISI U
OLICHKH

JIP 1. Oco3naromuii ce0st rpakIaHMHOM U
3aIUTHUKOM BEJIMKOHN CTPAHBI.

Ouenka HaOIrOAEHUS
OneHka TecCTUpOBaHUS
OrneHka ycTHOro onpoca

JIP 2. [TposBisitonuii akTUBHYIO TPAXKIAHCKYIO
MO3ULUIO, IEMOHCTPUPYIOIUHI IPUBEPKEHHOCTD
IIPUHIMIIAM YECTHOCTH, ITOPSIAOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKU aKTUBHBIM U y4acTBYIOLINN B
CTYJIEHUYECKOM U TEPPUTOPHAIIBHOM CaMOYIIPABIICHUH,
B TOM UHCJIE HA YCIOBUAX 100pOBOJILYECTBA,
IIPOYKTUBHO B3aUMOJICUCTBYIOIINMI U y4aCTBYIOIIHI
B JICATEIIBHOCTU OOILECTBEHHBIX OpraHU3alMi.

OreHka HaOIIOIEHNUSA

JIP 3. CobGunroaromuii HOpMbl IPABOIIOPSIKA,
CIIETYFOIIMI UIealiaM IPakIaHCKOTO OOIIEeCTBa,
oOecrnieueHus 6€30IaCHOCTH, IPaB U CBOOOJI Ipax/1aH
Poccuu. JIospHBIN K YCTaHOBKAaM M MIPOSIBICHUSAM
IpeCTaBUTENEH CYyOKYIbTYp, OTIIMYAIOIINN X OT
IPYMII C JECTPYKTUBHBIM U IEBUAHTHBIM IOBEJCHUEM.
JleMOHCTpUpYIOLNI HEPUATHE U
IpeaypexkAAI0UINI COMaTbHO ONAaCHOE MOBEICHUE
OKPYXKAIOIIHX.

Ornenka HaOIIOAEHUS

JIP 4. IIposBastoninii 1 AeMOHCTPUPYIOIINI
YBa)XCHHE K JIFOASIM TPY/1a, OCO3HAIOIINN IEHHOCTh
cobctBeHHOTO Tpyaa. CTpeMsuiics K
(GopMHPOBAHHUIO B CETEBOM Ccpejie TMYHOCTHO U
po(hecCuOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
clenay.

OrueHka HaOJIIOJeHUI

JIP 5. JleMOHCTpUpYOIIUI TPUBEPIKEHHOCTh K POAHOM
KyJIbTYpe, UICTOPHUUECKOMN MaMsITH Ha OCHOBE JIFOOBH K
Ponune, ponHoMy Hapony, MaJIOd pOAVHE, IPUHATHUIO
TPAAUIMOHHBIX L[EHHOCTEH MHOTOHAIIMOHAIBHOIO
Hapoja Poccuu..

OrueHka HaOJIIOJeHUI

JIP 6. IIposBistomnii yBaXKE€HHUE K JTIOISIM CTapIIErO
MOKOJICHHS U TOTOBHOCTB K YYAaCTHIO B COLIMATIbHOM
MOJJEPKKE U BOJJOHTEPCKUX IBUKEHUSX.

OneHka TeCTHpOBaHUSA

JIP 7. Oco3Hamomuii TPUOPUTETHYI I[IEHHOCTH
JUYHOCTH YeJIOBEKa; YBAXKAIOLIUH COOCTBEHHYIO U
Yy’)KYI0 YHUKQJIBHOCTh B PAa3JIMYHBIX CHUTYALUAX, BO
Bcex (hopMax U BHAAX JAEATEITLHOCTH.

Ouenka HaOIrIOAEHUS
OneHka TecTUpOBaHUSA
Onenka ycTHOro onpoca

JIP 8. IIposBastomuii ¥ IeMOHCTPUPYIOIINI yBakeHHE
K TMPEICTAaBUTENSIM pPaA3JIMYHBIX ATHOKYJIbTYPHBIX,
COLMAIBHBIX, KOH()ECCHOHAIBHBIX W WHBIX TpPYMIL.
ConpuyacTHbII K COXPAaHEHUIO, MPEYMHOKECHHUIO |
TpPaHCIALUU KYyJbTYPHBIX TpPaJAULUA M LEHHOCTEH
MHOTOHAIIMOHAJIBHOTI'O POCCUICKOT0 rOCy1apcTBa

Onenka HaOIIOIeHUS
OueHka ycTHOTO onpoca
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JIP 9. CoOmomamomuii W NpomnaraHaIupyroIui
IpaBWJIa 3J0pPOBOr0 M Oe30macHoro oOpasza KHU3HH,
CIOPTa; MPEAYNPERKAAIONINI TUOO0 MPEO10JICBAIOLTUN
3aBUCHMMOCTH OT aJIKOrojisg, Tabaka, ICHXOAKTHBHBIX
BEIIECTB, a3apTHHIX urp ©u T.JO. CoXpaHsrommii
MICUXOJIOTHYECKYI0  YCTOMYMBOCTH B  CHTYaTHBHO
CJI05KHBIX WIN CTPEMHUTEITHHO MEHSIOIIHNXCS
CUTYaIIUsX..

OrteHka HaOIIOIEHUS
OreHka ycTHOTO ompoca

JIP 10. 3a0oTsmmiicst 0 3alIMTe OKPY>KAIOIIECH Cpebl,
COOCTBEHHOW W 4Yy»XOW OE€30MacCHOCTH, B TOM YHUCIIE

nudpoBoii.

Onenka HaOIIOICHUS
Orenka ycTHOTO orpoca

JIP 11. IlposBastonmii yBa)keHHE K ICTETUYECKUM
LIEHHOCTAM, 00JaJaroIINi OCHOBAMHU JCTETUYECKOU
KYJIBTYPbI

Ornenka HaOIIOAEHUS

JP 12 [IpuHuMaromuii  ceMelHble I1IEHHOCTH,
TFOTOBBI K CO3JaHHI0O CEMBbHM M BOCIHMTAHHUIO JIETEW;
JEMOHCTPHUPYIONINA HEMPUATHE HACHIUS B CEMBE,
yX0lla OT POAMTEIBCKONH OTBETCTBEHHOCTH, OTKa3a OT
OTHONIICHWIA CO CBOWMH JIETBbMU H WX (DHHAHCOBOTO
coJlepKaHus

Onenka HaOIIOCHUS
OueHka TecTUpOBaHUSA
OreHka ycTHOTO ornpoca
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