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Mmas 2023 Ne 371 «O6 yrBepxkaenun (enepanbHoOil 00pa30BaTENbHON MTPOrpaMMbI
cpenHero oobmiero oopazoanus») (manee GOIl COO) u DenepanpHOIl padoyeit
MPOTPaMMBbI 110 IPEAMETY « XUMUS
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HOACHUTEJBHASA 3AIINCKA

O6s1acTh NIpUMeHEHNs MPOTrPaAMMBbI

PaGouas mnporpamma y4eOHOTO MpeaMeTa SBISETCS 4YacThi0 MPOTPaMMBI
noArotoBku crnenuanuctoB cpeanero 3seHa (IIIICC3) B coorBercTBrM ¢ PI'OC COO,
®OIT COO, cnemmnansHoctu CIIO 15.02.17 MoHTax, TEXHUYECKOE OOCITyKHUBaHUE,
AKCIUTyaTalusi ¥ PEMOHT MPOMBIIIJIEHHOTO 000pyI0BaHUSI (110 OTPACIISIM).

N3yuenune yueObHOTO mpeamera "Xumus" Ha 0a30BOM YPOBHE OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOJATOTOBKY OOy4YaroIIMXCs, HEOOXOIUMYIO
UM 17151 BBIpAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCTICIIHOTO BKIIFOUEHHUS B )KU3Hb
COIIMYMa, MPOJIOJDKEHUS O0Opa30oBaHUsl B PA3IMYHBIX O0JaCTsIX, HE CBA3aHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

MecTo mnpeaMera B CTPYKType MNpPOrpaMMbl MOATOTOBKHM CIEHHMAJIUCTOB
CpeJAHero 3BeHa: yueOHbIN npeaMeT «XUMHUS» OTHOCHUTCS K 0053aTeNIbHBIM Y4EOHBIM
npeaMeraMm 0011e00pa30BaTEILHOTO IIUKIIA YYeOHOTO MIaHa U U3Yy4YaeTcs Ha 0a30BOM
YPOBHE.

Hesan u 3axa4yu npeamMeTa — Tpe0OBAHUS K Pe3yJIbTATAM OCBOEHMUSI:

I'maBHbIMU 1ENISIMU U3y4deHUS npenMeTa "Xumus" Ha ypOBHE CpPeIHEro OOIIero
oOpa3oBaHus Ha 0a30BOM YPOBHE SIBJISIFOTCS:

¢ hOpMHUPOBAHNE CUCTEMbI XUMUYECKUX 3HAHUHN KaK Ba)KHEHIIIEH cOCTaBIstONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHSATHUSA,
dbyHIaMEeHTaIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHUE S3bIKa HAYKH, YCBOCHUE U
NOHUMAaHUE CYUIHOCTH JOCTYIIHBIX OOOOIICHUI MHMPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS;

¢ hOpMHUPOBAHNE W PA3BUTHEC MPEACTABICHUN O HAyYHBIX METOJaX IO3HAHUS
BCIIECTB W XUMUYCCKHUX PEAKINNA, HEOOXOAMMBIX I TNPUOOpPETEeHUS YMEHUH
OpHEHTHUPOBATLCA B MHPE BEIICCTB W XUMHYCCKHX SBJICHUH, WMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHON KU3HU;

®pa3BUTHE YMEHUN M CIOCOOOB JCSTEIHHOCTU, CBSI3aHHBIX C HAOIOJACHHEM U
OOBACHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COONIOACHUEM IMpaBUil 0E€30MacHOTO
oOpallieHHsI ¢ BEIECTBAMM.

ConepxkarenpHas XapakTEepPUCTHKA IeJel W 3a7ad HM3ydeHHs] TMpeaMera B
mporpaMme M0 XMMHH yTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBHHM C HOBBIMH
MPUOPUTETAMHU B CUCTEME CpeHero oomiero oopasoanus. CeroHs B MpenogaBaHuu
XUMUU B OOJIBIICH CTENEHU OTAACTCS MPEANOUYTCHHE MPAKTUYCCKONM KOMIIOHEHTE
comepkaHusi  OOy4YCHHS, OpPHUCHTHPOBAHHOM Ha  TIOJATOTOBKY  BBITYCKHHKA
00111€00pa30BaTeIbHON  OpraHu3alliy, BJIAJICIONIET0 HE Ha0OpOM 3HaHWM, a
(GYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAaMH W yMCHUSMH aKTHBHOTO
MOJTyYCHUS] 3HAHUM U IPUMEHEHUS UX B PEAIbHON KU3HU ISl PEIICHUS TPAKTUYECKUX
3azay.

B »T0il cBsI3W mpu u3ydyeHuu npeaMera "Xumua' NTOMUHUPYIOIIEE 3HAUCHUE
MpUOOPETAIOT TAKKUE 1IETTU U 3a]]a4H, KaK:



eaanTanusl OOYyYalOIIMUXCS K YCIOBHUSM JAMHAMUYHO Pa3BUBAIOLIETOCS MUDPA,
(opMupOBaHNE UHTEIJIEKTYaIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

epopmupoBaHHEe Yy  OOydYalOUIMXCS  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), HWMEIOMIUX YHHUBEpPCAIbHOE 3HAUYEHUE [UIA PA3JIUYHBIX BHUJIOB
AeSITebHOCTH: pelIeHus NpoOjeM, TMOWCKa, aHanu3a M 00paboTKu WHOpMAaIuH,
HEOOXOUMBIX JJIsi IPHOOPETEHUS OMBITA JESATEIbHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B TIO3HAHUM XUMHH, a TakKe s OLEHKH C TMO3UIHMHA HKOJIOTUYECKOI
0€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHYECKHUX MPOLIECCOB HA OPTaHU3M
YeJI0BeKa U NPUPOAHYIO Cpeay;

®pa3BUTHE I[O3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYyalbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcsi: COCOOHOCTH CaMOCTOSITENBHO MPUOOPETAaTh HOBBIE
3HAaHUA 10 XMMHHM B COOTBETCTBUU C KU3HEHHBIMHU NMOTPEOHOCTAMH, HCIOJIb30BATH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTMHU JUIsl TIOMCKA M aHaliu3a y4yeOHOU u
HaY4YHO-TIOMYJISIPHON MH(OpMAIIMK XUMHUYECKOTO COJIEP KAHNUS;

¢ hopMHUPOBAaHNE U PA3BUTUE Y OOYYAIOMIMXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBILIUIEHUS, HaOJI0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MpH TUIAHUPOBAHWU U TIPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

eBOCIIUTaHUWE Yy  oOOyyaromuxcsd yOeXJAEHHOCTH B  TI'yMaHUCTHYECKOU
HalpaBJIE€HHOCTH XUMHH, €€ BaXXHOW pOJNM B PEIIEHUU TIJI0OAIbHBIX MpoOJeM
palMOHAIBHOIO TPUPOAOIOIB30BAHNS, IONOJHEHUSI IHEPreTUUECKUX PECYpPCOB U
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOTO
OTHOIIECHUS K TPUPOAE U CBOEMY 3J0pPOBBIO, a TaKXe MPUOOPETEHUs OmbITa
UCIIOJIb30BAaHUSl TOJYYEHHBIX 3HAHWW Il TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYalUsX, CBSI3aHHBIX C XUMUUYECKUMH SBJICHUSMU.

O0beM yueOHOro mpeaMeTa M BUAbI YUeOHO# padoThl

Buj yueOHOM padoThI O0bem yacoB

O61mmii 00emM npeamMeTa 78
O0beM yueOHBIX 3aHATHIT /8
B TOM YHCJIE:

JCKIUH, YPOKU 60

MPAKTUYECKUE 3aHATHS 18
IIpomexyTouHas aTTecTalUsA NPOBOAUTCS B popme | nrddepeHIInPOBAHHOTO

3adera




COIEPKAHUE YYEBHOI'O IPEMETA «XUMMHUS»

Opranunyeckas XUMUs.

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUMU.

[IpenMer opraHM4ecKOl XMMHH: €€ BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUsi CTPOEHUS OPraHUYECKHX
coequHennii A.M. bytnepoBa, ee ocHOBHbIE MONI0KEHUA. CTPYKTypHBIE (POPMYIIBI
OpraHWYeCKuX BelecTB. [omMonorus, wu3omepusi. XHUMHUYECKas CBS3b B
OpTraHUYECKUX COCIMHEHUSIX - OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpeacraBnenre o KinaccU(pUKALMKM OpraHUYEecKuX BewlecTB. HomeHkiartypa
OpraHUYECKUX COEAMHEHMM (CUCTeMaThueckas) ¢ TpUBUAJIbHbIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M MX MPEBpaAICHUI:
O3HAaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPTraHMYECKHX BELIECTB, HAOJIOJIEHHE UM OIMCaHue
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALICHUI0O OPraHUYECKHX BEIIECTB MpHU
HarpeBaHuM (IUJI1aBJieHUEe, OOYTIMBAHUE U TOPEHUE).

YrieBogopoasl.

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKMU psaa. MeraH W 3TaH -
NpPOCTEHIIINE TPEACTABUTENIN aJKaHOB: (PU3UUYECKUE M XUMHUYECKHE CBOICTBa
(peakuuu 3aMelIeHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJIyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN psifi. DTUJIEH U MPONUIICH -
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (PU3WYECKHME M XHUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHECHHUE.

Anxanuensl: OyramueH-1,3 u metwnOyraauen-1,3: cTpoeHue, BakHEHIIHE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUUECKHM Psifl. ALIETUIIEH -
MPOCTEUIUN TIPEJICTABUTENb AJIKWHOB: COCTaB, CTpOCHHE, (U3NYECKUEe U
XUMHUUYECKHE CBOMCTBA (pEaKIMU THIPUPOBAHMUSI, FaJOrCHUPOBAHUS, THIPATALINH,
rOpeHHUsl), MOJyYeHUE U TPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, (QU3MYECKUE U XUMHUYECKHUE CBOMCTBA
(peakuuu TAJOTEHUPOBAHUS W HUTPOBAHMS), TOJIYYEHHE U TPUMEHECHHE.
TokcuyHOCTh ~ apeHoB. ['eHeTHueckass CBsI3b  MEXAY  YIVIEBOJIOPOJaMH,
MPUHAJJICKAITUMU K Pa3IUYHBIM KJIacCaM.

IIpupoaHble HMCTOYHUKHM YriaeBOAOpPOAOB. IIpuponaHbBIM ra3 M IIONYTHBIE
HedTaaple Ta3pl. HedTh u ee mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaaUTHYECKHil), nuponu3. I[IpoaykTsl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBbIiM
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJAbl HM3YYEHHs] BELIECTB M HX MPEBpAILCHHI:
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O3HaKOMJIEHUE ¢ 00pa3liamMH TIacTMacc, KayuyyKoB U pe3uHbl, kKoiekiuu "HedTs"
u "Yroae", MogenupoBaHUE MOJEKYJ YriE€BOJIOPOJIOB U TalOr€HOMPOU3BOIHBIX,
IPOBEJCHUE MPAKTUUYECKOW pabOThI: MOJYyYEHUE YTIIEBOJOPOIOB M H3yUEHHUE HX
CBOMCTB.

Pacuernbie 3anaum.

Boruncnenuss 1o ypaBHEHHIO XUMHYECKOM peakmuu (Maccel, o0Obema,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM MAacce,
00BbEMyY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUN).

Kucnopoaconepaiiyre opraHu4ecKie COCTUHEHUS.

[IpenenpHble ONHOATOMHBIE CHHUPTHI. MeETaHON H 3TAHON: CTPOCHHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUU C AaKTUBHBIMU MeETallJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHHe. BojopoaHble CBS3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJIa U ATaHOJa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTUICHIIIMKOJb U MIUIEPUH: CTPOEHUE, PU3nyecKue
U XMMHUYECKHE CBOMCTBAa (B3aMMOJEHCTBHME CO IIEJOYHBIMU METAJJIAMHU,
KAUeCTBEHHAs] peakluus Ha MHOTOAaTOMHbIE CHUpTHI). JlelicTBME Ha OpraHusm
yenoBeka. [[pumenenune rauuepruHa u 3TUIICHTJIUKOJIA.

®deHoN: CTpOEHHE MOJEKYJbl, (U3NUYECKUEe W XHUMHYECKHUE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue enoua.

Anpaerunpl. QopMallbIeTU, alleTAIBACTUJI; CTpoeHHE, (GUBUYECKHE U
XMMHUYECKHUE CBOWCTBA (pEaklMU OKHCIEHUS U BOCCTAHOBJIEHMSI, KaUECTBEHHbIE
peakuun), noJiy4eHue U NpuMeHEeHHe.

OnHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUecKre U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIME JIJIs
KJ1acca KHCIIOT, peaklust dTepuduKalmm), norydeHue u npumeHenue. CteapuHoBas
U OJIEMHOBAsl KUCIJIOTHI KaK MPEJCTaBUTEIM BBICIIUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICUCTBUE.

CrnoxxHble 2QUpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX
s¢pupoB. Kupsl. I'maponus xupos. IIpumeHnenue >xupoB. buosoruueckas posib
YKUPOB.

VYraeBoasl: cocTaB, KilaccuuKaius yriaieBo 0B (MOHO-, IU- U TIOJIUCAXAPHU/IBI).
['moko3a - mpocTelmuii MOHOcaxapu: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
bu3nueckue U XuMUYecKue cBOMCTBa (B3aumojencTue ¢ rugpokcuaom Meau(ll),
OKHCIIGHME aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiIEHUE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B IPUPOJIC, TPUMEHEHHE, OMOJIOTHYECKast POJIb.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman v memnono3a Kak nNpupojaHble nojauMepsl. CTpoeHue Kpaxmana u
Heuroso3bl.  PU3MYEeCKUEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

OKCnepUMEHTAIbHBIE METOJbl HM3YyYEHMs] BEIIeCTB M HUX MpPEeBpalCHUN:
IpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
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ruzpokcuiom Meau(1l)), anpaernoB (OKUCIIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIa
cepeopa(l) u ruapokcugom wmenu(ll), B3aumonelcTBUE Kpaxmalla C HOJOM),
IPOBEICHHE  MNPAKTUYECKOM  paldOThl:  CBOMCTBA  KHUCIIOPOJCOAEPM KAIIMX
OPraHUYECKUX COCIUHECHUMN.

Pacuernbie 3anaum.

Boruncnenuss 1o ypaBHEHHIO XUMHYECKOM peakmuu (Maccel, o0Obema,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTrcoaeprkane OpraHM4ecKue COCIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(OTEpHbIe OpraHndyeckue coequHeHus. dusnueckue u
XMMHUYECKHUE CBOMCTBA aMMHOKUCIOT (Ha MpuUMepe TINMuuHa). buonoruueckoe
3HAYECHUE aMUHOKHCIIOT. [lenTunsl.

benku kak NpUPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

OKCnepUMEHTAIbHBIE METOJIbl HM3YyYEHHsI BEIIECTB M HUX MpPEBpalCHUN:
HaOJIOICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalus OEIKOB MPU
HarpeBaHUM, LBETHbIE pEAKUUU OENKOB, MPOBEICHHUE NPAKTUYECKOH padOThI:
pElIeHHEe HKCIEPUMEHTAIbHBIX 33Jad HAa PACIO3HABAHUE OPraHUYECKHX
COECIMHECHUN.

BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS.

OCHOBHBIE NOHATUS XUMHU BBICOKOMOJEKYJIIPHBIX COECIWHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3aLNN, CPEAHIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHHU -
NOJINMEPHU3ALUS U MOJTUKOHIEHCALUS.

OKCIEpUMEHTAIBHBIE METOJBl M3YyYEHHsI BEIIECTB M HX IPEBpPALCHUMN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmzannst MeEXNpeIMETHBIX CBSI3€M MNpPU  U3YYEHHH OPTaHUYECKOU
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYUYHbIN (akT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiaccuuKalus, MNepuoJuIHOCTb, HaOII0IECHNE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duznuka: Marepus, DJHEPrus, Macca, aToM, OJJEKTPOH, MOJEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOe€ COCTOSHUE
BElIEeCTBa, (PU3NMUECKHUE BETUUYMUHBI U SMHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opranu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€JIKH, YIJIEBOJbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, rOpHbIE TOPO/bI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,

8



peCypcehl.
OO6mrast 1 HeOpraHUYECKask XUMUSL.

Teopernueckre OCHOBBI XUMHH.

XHUMHUYECKUH 371eMEHT. ATOM. S1po aroma, M30TONbL. DIEKTPOHHAS 000JI0YKA.
DHepreTuvecKre ypoBHH, MOIYPOBHH. ATOMHBIC OpOHTAIH, S-, P-, 0- 3JIIEMEHTHI.
OcoOeHHOCTH pacrpeiesieHrs YJICKTPOHOB IO OpPOWTANsIM B aToMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPHUOI0B. DIICKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u [lepuognyeckas cucTeMa XMMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBa3b NEpUOIUYECKOr0 3aKOoHA U [leproIMYECcKO CHUCTEMBI
xumuueckux sneMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M MEepUojaM.
3Ha4YeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHYECKassh CBS3b. BHIBI XHMHUYECKOM CBA3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). Bomopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3AKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. [HMbl KPUCTALIMYECKUX PELIETOK. 3aBUCUMOCTH CBOWCTBA
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

[TonsaTue o aucnepcHbIX cucteMax. VICTMHHBIE W KOJUIOWJIHBIE PaCTBOPBL.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckass  peakuus. Knaccudukamuss — XMMUYECKMX — peakiuid B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIMSX.

CKOpOCTh peakiuy, €€ 3aBUCMMOCTh OT pa3iHuYHbIX (pakTopoB. OOpaTtnMbie
peakuuu. XuMHYECKOoe paBHOBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMuudeckoro paBHosecus. [Ipunnnn Jle [laTtense.

OnekTpoiuTuueckas auccoruanus. CuiibHbIe U ciiabble 2y1eKTposuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJIasl, HEUTpabHasl, IeJI0YHas. Peakiium HOHHOTO
oOMeHa.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS] BEUIECTB M HMX MPEBPAILCHUI:
neMoHcTpanus Taonui "llepuoaudeckas cucreMa XuMUYecKux 3yemeHToB J[.U.
MenpeneeBa", u3ydueHue Mojieleil KPUCTAUIMUYECKUX PEIIETOK, HAONIOACHUE U
OMHMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE TIEPOKCH 1A
BOJIOpOJiIa B MPHUCYTCTBUU KaTajiu3aTopa, MPOBEICHHUE Ja0OpaTOPHBIX padoT
«CBOWCTBA KUCIIOT, COJIEN, OCHOBaHUI», « OTIpEEIIEHUE CPEBI PACTBOPOB BELIECTB
C TOMOIIBK YHHMBEPCAJIBLHOIO HWHIWKATOpA, pPEaKIMH HMOHHOIO OOMEHay,
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MPOBE/ICHUE TMpaKTUYECKUX padoT "BiusHue paznuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHU4ecKkoi peakuun', «[ I[puroroBneHre pacTBOPOB 3aJaHHOW KOHLIEHTPALUN.

Pacuernbie 3anaum.

Pacuersl 1O ypaBHEHMSIM XUMHUYECKHUX pEakluii, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIOIH30BAaHUEM MOHATHUS '"'MaccoBasi 1015
BelecTna'.

Heoprannueckast xumusi.

Hemeraymel.  [losoxxenune HemeraiuioB B llepuomnueckor  cucreme
xumudeckux anemeHtoB J[.M. MenneneeBa U OCOOEHHOCTH CTPOEHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).

XVMMHUYECKHE CBOWMCTBA BAXKHEUIIMX HEMETAUIOB (TajOreHOB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertamnel. [lonoxxenne meramioB B Ilepronnyeckoil cucTteMe XMMHUYECKUX
sanemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAIPSIYKEHU METAJIOB.

XUMHUYECKHE CBOICTBA BAXKHEHUIIMX METAUIOB (HATpUM, KaJIMM, KaJbIUU,
MarHuy, alflOMUHUH, [IUHK, XPOM, JKeJe30, MEJIb) U UX COCIMHEHUH.

OO6mume crnocoObl MONy4eHHUs] MeTauioB. [IprMeHeHHe MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHS] BEHIECTB M HX MPEBPAILCHHI:
U3ydeHUe KOJuleKIuu "MeTaiel U CruiaBbl', 0OpasiloB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaueCTBEHHbIC PEAKIIUM HA KaTHOHBI METAJJIOB), BBHIIIOJIHEHUE
MpakTUIeCcKux padbot «aeHTudukanus HeOpraHuYeCKUX BEIIECTBY.

Pacuernsie 3anaum.

Pacdetsl mMacchl BemiecTBa WM 00bE€Ma ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0bEeMY OJHOTO W3 YYacTBYIOUIMX B PEAKIHUU BEIIECTB,
pacueTsl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLMHU, €CIIA OAHO
13 BEUIECTB UMEET IPUMECH.

XUMHS U KUA3Hb. MEXITPEIMETHBIE CBSI3HU.

Ponp xumuu B oOecriedyeHHH SKOJOTHUYCCKOM, SHEPreTHUYCCKOW M IHIIEBOM
0e30macHOCTH, Pa3BUTHH MEAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[Ipeacrasnenus 06 0OMMX HAYYHBIX TPUHIIUIIAX TPOMBIIINIEHHOTO TIOTyYCHHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXKHEHIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTEepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
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ynoOpeHus.

XUMHSLT M 3/I0pOBbE 4YEJIOBEKA: IpaBWia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, IpaBuiia 6€30MacHOT0 UCIIOIb30BAHUS MTPENapaTOB OBITOBOM XUMUH B
ITOBCETHEBHOM KU3HH.

Peanuzamusi  MEXNpeAMETHBIX  CBsI3e TpU  HU3YYeHMH  OOmed u
HEOPTraHWYECKONM XHMHH OCYLIECTBISIETCS 4YEpe3 HCIONb30BaHUE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIIOIIUXCS CUCTEMHBIMU IS
OTJIEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAY4YHOI'O [IUKJIA.

OO1iue ecTecTBEHHO-HAYYHbIE MOHATUSA: HAy4YHbIH (DaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCu(pUKalusi, NEpPUOJUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHE.

@duznka: MaTrepus, SHEPIUs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTh, MOJIEKYJIa, YHEPT€TUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NUYECKHE BETUUYMHBI U €IMHMIIBI HX
U3MEPEHHUs, CKOPOCTb.

buonorusa: kierka, oOpraHu3M, OJKOCHUCTEMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuHepaibl, TOpHbIE TIOPOJBI, MOJE3HbIE UCKONAEMBbIE, TOIUIUBO,

pecypchl.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOI'O IPEIMETA «XUMMUS»

N3yuyenue npeamera « XMMHs» HAIpPaBJICHO HA JOCTUKEHUE O0y4YarOIIUMHUCS
CICAYIOIMINX JUYHOCTHBIX, METANpPEIMETHBIX M TMPEIMETHBIX pPE3yJIbTaTOB
OCBOEHHS, OOIUX KOMIIETCHIIHH.

JInyHOCTHBIE pE3yabTaThl OCBOCHMS MpeaMera "Xumug'" IOCTUTAIOTCS B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
U HJeaJaMUd POCCHUHCKOrO TPaKJAHCKOrO OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAaMM W  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHUA mpeaMera "Xumusa'  OTpakaroT
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
OoOy4JaronmMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM UYHUCIE B
YacTH:

I'PAXKJAHCKOI'O BOCIITUTAHUA JI1
JI1.2 oco3HaHME CBOMX KOHCTUTYLMOHHBIX NpPaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W MPaBOINOPSJIKA;

JI1.11 roToBHOCTH K COBMECTHOW TBOPYECKOU IEATEIBHOCTH IPH CO3AaHUN
y4eOHBIX MPOEKTOB, PEIICHNN YUeOHBIX U TO3HABATEJIbHBIX 33714,
BBITIOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

JI1.13 npencraBieHuss O COLMAIBHBIX HOpMax M MPaBHIAX MEKIMYHOCTHBIX
OTHOILIEHHUI B KOJUUIEKTUBE;

JI1.18 cnocoOHOCTH MOHWMATh W TMPUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY U
apryMEHThl ~ JIPYTUX TIpU aHaJIW3€ pas3IMYHBIX BHUJIOB  y4eOHOM
NesATEIbHOCTH;

HNATPUOTHYECKOI'O BOCIITUTAHUS J12
JI2.5 1EHHOCTHOTO OTHONIEHHUS K MCTOPUYECKOMY W HAYYHOMY HACJIECIAUIO
OTE€YECTBEHHON XUMUM;
JI2.8 yBa)keHHs K MPOIIECCY TBOPUYECTBA B O0JACTHU TEOPUM U MPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHMSI TOTO, UTO JOCTHUKEHUS HAYKH €CTh

pe3yabTar JUTUTEIIbHBIX HaOII0ICHUH, KPOIOTIIUBBIX
JKCIIEPUMEHTAJIBHBIX  IOUCKOB, IIOCTOSHHOTO TpyAa YYE€HbIX H
IIPAKTUKOB;

JI2.9 wuHTEepeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHajgu3e WHOOPMAMM O TIEPEIOBBIX JIOCTHXKCHHUSAX COBPEMEHHOMU
OTCUYECTBECHHON XHMMUM,;

AYXOBHO-HPABCTBEHHOI'O BOCIITUTAHMUA JI3

JI3.2  HpaBCTBEHHOIr'O CO3HAHUS, STUYECKOTO MOBEIACHHUS;

JI3.3 cnocoOHOCTH OIIEHUBATh CHUTYallMdd, CBSI3aHHBIE C XUMUYECKUMH
SBJICHUSIMH, W TIPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
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J3.7

J5.1

JI5.7

JI5.13

JI5.14

J6.1

J6.5

JI6.6

J16.9

J6.10

J7.3

J7.6

Jd7.1

7.7

J7.8

TOTOBHOCTH OIIEHUBATh CBOE MOBEJECHUE U TIOCTYIKH CBOMX TOBapHILEH
C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI
ATUX MOCTYIKOB;

OOPMUPOBAHUSA KYJBbTYPHI 3I0POBbS JIS
MOHUMAaHUS IIEHHOCTEH 3J0pOBOr0 W 0Oe30macHoro oOpasza >KH3HH,
HEOOXOJIUMOCTH  OTBETCTBEHHOTO  OTHOIIEHUS K COOCTBEHHOMY
(GU3UIECKOMY U TICUXHUYECKOMY 3I0POBBIO;

OCO3HAHMUS  TOCJIENCTBUA U  HENPUATHUS  BPEIHBIX  MPUBBIYEK
(ymotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHUS );

coOmro/IeHrs MpaBuil 0€30MacHOro OOpalleHus ¢ BElIeCTBaMU B OBITY,
MOBCEAHEBHOM JKU3HU U B TPYAOBOU JEATEIBHOCTH;

NOHUMAaHUSl [IEHHOCTU TMPaBWJ HHAUBUAYAJIBHOTO U KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIIMSIX, YTPOXKAIOIIKX 37J0POBBIO U JKU3HU
JIIOICH;

TPYJOBOI'O BOCIIUTAHUA JI6
KOMMYHUKATUBHON KOMIIETEHTHOCTU B Y4€OHO-UCCIEA0BATEILCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUYECKOW M APYIHMX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUUYECKUX 3ajad
COI[MAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);
MHTEpeca K MPaKTHUYECKOMY M3Y4YeHHIO Tpodeccuil pa3nuyHoro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM M0 XUMHUH;
YBAXEHUS K TpYydy, JIOASIM Tpyda H pe3yJbTaram TPYAOBOM
JEATEIIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIAMBUIYATbHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymed mnpodeccnr W peaau3alid  COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K
XUMUH, THTEPECOB U MOTPEOHOCTEHN 00I11IeCcTBa;
IKOJOI'MYECKOI'O BOCIIUTAHUS J17
AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIIIMX BpEI OKPYKAIOIIECH
NPUPOIHONM  Cpele, YMEHHS MPOTHO3UPOBATh HEOJArONpPUSITHBIC
DKOJIOTUYECKUE  TOCIEACTBUS  NPEANPUHUMAEMBIX  JEHWCTBUU U
npeoTBpallaTh ux;
HKOJIOTUYECKH IE1eCO00pa3HOr0 OTHONIICHUSI K IPUPOJIC, KAK UCTOUHUKY
CYILIECTBOBAHMS )KM3HHU Ha 3€MIIE;
MOHUMAaHUS TI00aJTFHOTO XapaKTepa IKOJIOTHISCKUX MPOOIIEM, BIUSHUS
DKOHOMHUYECKUX ITPOLECCOB HA COCTOSIHWE MNPUPOJHOM U COLMAIBHOU
Cpebl;
OCO3HAHHUS HEOOXOJUMOCTH WCIOJIb30BAHUS JTOCTIKCHUM XUMHUU IS
pelIeHus BOPOCOB PAlIMOHAIBHOTO PUPOIO0TI0JIH30BAHMUS;
HaJW4Yusl Pa3BUTOrO HSKOJIOTHYECKOTO MBIIUICHHS, JKOJIOTHYECKOM
KYJbTYpPBl, OIbITA ACATEILHOCTH DKOJOTHYECKOW HaIPaBICHHOCTH,
YMEHHUSI pyKOBOJICTBOBAThCSI MU B TTI0O3HABATEILHON, KOMMYHUKATUBHOM
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U COLUMAJbHOM TMpaKkTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO
MIPOTUBOCTOSITH UACOJIOTUN XeMOpoOHH;
OEHHOCTHU HAYYHOI'O ITO3HAHUA JI8

JI8.1 cdopmupoBaHHOE MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HayKU U OOIIECTBEHHON MTPAKTUKH;

JI8.4 moHMMaHMsS cHeUMPUKUA XUMHM KaK HAayKd, OCO3HAHMUS €€ pOJId B
(GopMUPOBaHMN PALMOHAIBHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH
IIEJIOCTHOTO TPEJICTaBIICHUs 00 OKpYy)KarolleM MHUpE Kak O €JIMHCTBE
OPUPOJBl U YEJOBEKAa, B MO3HAHUHM NPHUPOJHBIX 3aKOHOMEPHOCTEN M
pelIeHn: NpooJieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

JI8.8 yOexaeHHOCTH B OCOOONW 3HAYMMOCTH XHUMHUHM JUIsl COBPEMEHHOM
UMBWIN3ALNN: B €€ TYMAaHUCTUYECKON HAMPABIEHHOCTU U BaKHOU POJIU
B CO3JaHUM HOBOM 0a3bl MaTEepHAIbHONW KYJIbTYPhI, PEHICHUU
rJ100abHBIX TPOOJIEM YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA - CHIPbEBOM,
AHEPreTUYECKOM, MUILEBOM U IKOJIOTMYECKON 0€3011aCHOCTH, B pa3BUTHHU
MEJULMHBI, 00€CTIEUEHNN YCIOBUN YCHEUIHOTO TPYJa U IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXA0T0 YieHa OOIIeCTBa;

JI8.9 ecTecTBEeHHO-HAYYHOW TPAMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOOB
MO3HAHUS, MWCHOJB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH
MCIIOJIB30BAaTh MOJIy4aeMbl€ 3HAHUS IJIs1 aHAIU3a U OObSICHEHUS SIBJICHUI
OKPYXKAIOIIEr0 MHpa W IPOUCXONSIIMX B HEM HW3MEHEHUH, YMEHHS
7enaTh OOOCHOBAaHHBIE 3aKIIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
UMEIOIINXCS JaHHBIX C LIEJIBIO MOJMYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

JI8.10  crocoOHOCTH CaMOCTOATEIBHO UCIIOIB30BAaTh XUMUYECKUE 3HAHUS IS
pelieHus npobyieM B peasibHBIX KU3HEHHBIX CUTYalUsX;

JI8.3 wmHTEepeca K MO3HAHUIO U UCCIIEIOBATEIILCKON JeATCIbHOCTH,

JI8.11 TrOTOBHOCTM M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUW MO XUMHH
B COOTBETCTBHUU C )KM3HEHHBIMU TOTPEOHOCTSIMU;

JI8.12 wmHTepeca K  OCOOGHHOCTAM  TpyJa B  pas3auyHbix  cdepax
poheCCUOHATIBHOU JIeITEIIbHOCTH.

MeranpenMeTHbIE pe3yiabTaThl OCBOCHUSI yueOHoro mpeamera "Xumus' Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBbIE VIS (dopMupoBaHus MUPOBO33pEHUS oOyyaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPaKarolue
LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MarTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpOLECC, CUCTEMa, HAyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIe yueOHble NeWCTBHs (IMO3HABATENIbHbIE, KOMMYHUKATUBHbBIE,
pEryJsiTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH M COLIMAJIbHON KOMIETEHIIMU O0yYarOIINXCS;
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CIIOCOOHOCTH 00YUaOIIMXCSI UCIOIb30BaTh OCBOEHHBIE MEKIUCIIUILIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJbHble y4deOHBbIE JEUCTBUS B
ITIO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

MeranpenMeTHble  pe3ysIbTaThl OTPAKAOT OBJAJAEHUE YHHUBEPCAIbHBIMU

y4eOHBIMU

EUCTBUSIMU.

IIO3HABaTCJIbHBIMHU, KOMMYHUKATUBHBIMHA u PEryJIATUBHBIMUA

MertanpenMeTHbIE pe3ybTaThl OCBOCHHS padOyedl MporpaMMbl « XUMHUS» B

cootBetcTBUM ¢ TpeboBanusmu GI'OC COO u OOII: _
YHUBEPCAJIBHBIE YYEBHBIE IIO3HABATEJIBHBIE JEUCTBUSA (ITYY )

yval.1

Yy 1.3

YV 1.16

MyVYJI1.17

Iyvya1.18

Iyvy 1.28

YV 1.19

BA3OBBIE JOTMYECKHUE AENCTBUS (IIYY/I1)

CaMOCTOATENEHO (POPMYIUPOBATH U AKTYyAJIU3UPOBATH COIUATBHYIO
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh 1eIN ACATEILHOCTH, 3a/1aBas MapaMmeTpbl U KPUTEPUU
WX JOCTHXKCHHUS, COOTHOCHUTBH pE3yJIbTaThl JIESITEIBHOCTH C
MOCTaBJICHHBIMU 1IEJISIMU;

WCIIOJB30BaTh MPU OCBOCHHM 3HAHUN TMPUEMBl JIOTMYECKOTO
MBIIUUICHUSI - BBIJETATh XapaKTepHbIE TMPU3HAKU TOHITUU W
YCTaHABIIMBATh WX B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE
MOHSTHS JJ11 OOBSICHEHUS OTJIEIbHBIX (DaKTOB U SIBJICHHUI;
BBIOMPATh OCHOBAHMS U KPUTEPUU JJIA KIacCU(UKAIIUU BEIIECTB U
XUMUYECKUX PEAKIINIA;

YCTaHaBIIMBATh MIPUYUHHO-CJICCTBEHHbIEC CBSI3U MEXKTY
U3Y4YaE€MbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKACHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC,
M0 aHaJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOpPEUHUS B
paccMaTpUBaeMbIX  SIBIEHUSX, (OPMYJIHUpPOBATH  BBIBOJABI U
3aKJTFOUCHUS;

MPUMEHIThL B TIpOlleCCE I[I03HAHUS, HCMOJb3yeMble B XUMHU
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, TPEOOPa30BLIBATH MOACIIHHBIC
NpeACTaBICHUs] - XUMHUYECKHW 3HaK (CHMBOJI) DJIEMEHTA,
xumudeckas ¢GopMmysa, ypaBHEHHUE XUMHUYECKON peakluu - TMpHU
pelieHNr y4eOHBIX II03HABATENBHBIX M MPAKTUYECKUX 3aj]1ad,
PUMEHSTh Ha3BaHHbIE MOJIEIbHBIE TPEACTABICHHUS 1JI BBISIBJICHUS
XapaKTepHbIX MPU3HAKOB HU3YYAaE€MbIX BEIIECTB M XUMHUYECKHUX
peaKIuu.

BA30BBIE UCCJENOBATEJALCKUE JENCTBUS (1YY 12)

nyy 2.1

Myya2.2

YV 2.21

NpUOOPETaTh ONBIT YYEHUUECKOU UCCIIEA0BATENHLCKON U MPOEKTHON
NEATEIbHOCTH;

MPOSIBJISITh  CIOCOOHOCTh UM TOTOBHOCTHh K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pPEIICHUs IPAKTUYECKUX 3a4ad, NPUMEHECHUIO
PAa3IUYHbIX METOJ0B [IO3HAHUS,

BJIAJIETh OCHOBAMHU METOJ0OB HAay4YHOrO II03HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUM;
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YV 2.22

yvJ2.23

yV/3.1

IIYV/3.10

IYVI3.11

YV/13.8

MYVY/]13.16

dbopMyaMpoBaTh LEIM M 3a/adyd MCCIENOBAaHUSA, HCIOJb30BaTh
MIOCTAaBJIEHHBIE U CAMOCTOSITENBHO C(HOPMYJIUPOBAHHBIE BOIIPOCHI B
KauecTBE MHCTPYMEHTAa TMO3HAHMUS M OCHOBBI IJis1 (POPMHUPOBAHUS
TUIIOTE3BI 10 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;
BJIAJETh  HaBBIKAMM  CAMOCTOSITEJIBHOIO  IUIAHUPOBAHHUA U
MPOBEICHMSI YYEHHUYECKHX SKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHUsSI HaOmoJaTh 3a XOAOM TIpoIlecca, CaMOCTOSITENIbHO
POTHO3UPOBATh €ro pe3yibTaT, (HOpMyIUpOBaTh O00OOLIECHUS U

BBIBO/IBI OTHOCHUTEIILHO JOCTOBEPHOCTH pE3yIIbTaTOB
MCCIICJIOBAHMSI, COCTABIISATh OOOCHOBAHHBIA OTYET O MPOJCIAHHON
pabore.

PABOTA C HTHOOPMAIIMEH (ITYY/I3)

OPUEHTHUPOBAThCS B  PAJIMYHBIX HCTOYHHMKAX HMH(pOpMalUU
(Hay4HO-TIOMyNIspHAs. JUTEpaTypa XHUMHUYECKOTO COJIEpKaHus,
CIIpaBOYHBIE TMOCOOMS, pecypchl HHTepHeTa), aHAIM3UPOBATH
uHGOPMAIIMIO PA3IUYHBIX BHIOB © (OPM TPEICTABICHHUSA,
KPUTHYECKH OIICHUBATH €€ JJOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;
bopMyIHpOBaTh 3alPOCHl M MPUMEHSTh PA3THYHBIE METOJBI MPHU
noucke U ordbope uHpopmanuu, HEOOXOAUMOMN Il BBITOJHEHUS
y4eOHBIX 33/1a4 ONPEEICHHOrO THIIA;
npuoOpeTaTh OTIBIT UCIIOJIb30BAHUS uH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BBIOMPATHh ONTUMAJIbHYIO (JOPMY TPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, AUArpaMMbl, TaOIUIbI, PUCYHKH U
Apyrue);
UCIIOJIb30BaTh HAYYHBIN S3bIK B KaYECTBE CPEJCTBA MpHU padboTe ¢
XUMUYECKON  WMHPOpMANKMer: TNPUMEHSITh  MEXIPEIMETHBIC
(pusnueckre U MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (POPMYIIbI,
ab0peBuaTypbl, HOMEHKJIATYPY;UCIIOIB30BaTh U MPeoOpa3OBbIBATh
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

YHUBEPCAJIbHBIE KOMMYHUKATUBHBIE JJEHCTBUS (KY/I)

KYJI1.6

KVI1.11

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOll TeMbl B XOJI€
Juanora W/WIK HUCKYCCUH, BBICKA3bIBaTh HJIEH, (POPMYIUPOBATH
CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIMOJHEHUSI MPEI0KEHHOM
3a7a4u;

BBICTYNIaTh C MPE3CHTAllued PE3yJbTaTOB  IO3HABATEIbHOMU
NEATEIIbHOCTH, MOJYYEHHBIX CAMOCTOSATEIBHO WU COBMECTHO CO
CBEPCTHUKAMHM TIIPU BBIMOJHEHUN XHUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKON paboOThl MO HCCICAOBAHUIO CBOWCTB HM3Yy4aeMbIX
BCILIECTB, pealu3alud yd4eOHOro mpoekTa W (QopMyIupoBaTh
BBIBOJIbI 110 pe3yjbTaTaM IPOBEJAEHHBIX HCCIEIOBAHUM TyTEM
COTJIACOBAHUS TTO3UIIMHI B X0J/1€ 00CYXICHUS 1 0OMEHAa MHEHUSIMU.

YHUBEPCAJIbHBIE PET'YJIATUBHBIE JEVMCTBUSA (PY )
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PY/I1.1 caMOCTOATENBHO  IUIAaHUPOBATH U OCYILECTBIATH CBOIO
ITI03HABATEIIBHYIO JIEATENBHOCTD, OINpENENsas €€ LeIW W 3aJa4H,
KOHTPOJIMPOBaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npenaraéMblii allrOPUTM JEUCTBUN TMPH BBINOJIHEHUU Y4YE€OHBIX U
MCCIIEIOBATeNIbCKUX 3a/ay, BbhIOMpaTh Haubonee 3P HEeKTUBHBIN
CIoco0 HX pEeHIeHUus C Y4YeTOM IMOJYYEHUS HOBBIX 3HAHUU O
BEILIECTBAX U XMMUYECKUX PEAKLUAX;

PYJI1.5 ocCymecTBisITh CaMOKOHTPOJIb CBOEH JESITEILHOCTM HAa OCHOBE
caMOaHaJIN3a U CAMOOLICHKH.

JlocTikeHre MpeAMETHBIX U METANPEAMETHBIX PE3YJIbTATOB IIPOBOUTCS B XOE
MPOLEYP TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTECTallUM B COOTBETCTBUU C
pa3paboTaHHBIMM OIEHOYHBIMH MaTepuajaMH, a TakKK€ B paMKax BHEIIHETO U
BHYTPEHHETO MOHUTOPHUHTA 00pa30BaTEIbHOMN NESITEILHOCTH.

[IpenMeTHbIe pe3ysbTaThl OCBOCHHUS MPOrpaMMbl Y4yeOHOTO NpeameTa
«XuMU»:

I11 c(OPMHPOBAHHOCTh NPEACTABICHUA O XMMHYECKOW COCTaBIIAIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUH
SABJICHUN NPUPOALI, B (POPMUPOBAHUU MBIILIICHUS W KYJIbTYPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTHU, HEOOXOAMMOU it
pelIeHnus] TMPAKTUYSCKUX 3aJa4 M DKOJOTHMYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3I0POBBIO U TPUPOJHOM CPELE;

112 BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHWM, KOTOPasi BKJIFOYAET:

I12.1 OCHOBOIIOJIararoIre MOHATHS (XUMHUYECKHUN 3JIEMEHT, aTOM,
AIIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIHLHOCTh, XUMUYECKasI CBSA3b, CTPYKTYpHas (opmyia
(pa3BepHyTas U COKpaIllEHHAas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIM
00beM, YIIIEpOHBIN CKeNleT, PYHKIIMOHANIbHAS TPYIa, PaJauKal,
M30MEPHsl, U30MEPBI, TOMOJIOTHYECKUH PsiJI, TOMOJIOTH,
YIJIEBOJAOPOIbI, KUCIOPOJ M a30TCOJIEpKAIME COEUHEHHSI, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COCTUHECHMUS);

112.2 BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHWM, KOTOPasi BKJIFOYAET:
OCHOBOIIOJIararoIIre MOHATHS (XUMUYECKUN 2JIEMEHT, aTOM, U30TOTI,
S-, p-, d- 3JICKTPOHHBIC 0p6I/ITaJII/I aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIN 00BEM, BAIICHTHOCTh, JICKTPOOTPHUIIATCILHOCTD, CTCIICHD
OKUCJICHUS, XUMUYECKas CBA3b (KOBaJICHTHAs, HOHHAs,
MeTaJlTnyecKasi, BOAOPOAHAs ), KpUCTAITUNYECKAs PEIIETKA, THUTIBI
XMMHUYECKUX PEAKIUi, paCTBOP, JIEKTPOIUTHI, HEIJICKTPOJIUTHI,
AIEKTPOJUTHUYECKAS TUCCOLMALINS, OKUCIUTEID, BOCCTAHOBUTEND,
CKOPOCTh XMMHUYECKOU peaKIuu, XUMUUECKOE PaBHOBECHUE);
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I12.3

[12.4
I12.5

I13

114

I15

I16

117

I18

TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUSI OPraHMUYECKUX BellecTB A.M.
bytneposa, 3aK0H COXpaHEHHs MACCBHI BELECTB, TEOPHUS
ANEKTPOJIMTUYECKON JUCCOLMALIMY, IEpHUOaAnYecKui 3aKkoH 1. 1.
Menzeneesa, 3aKOH COXpaHEHUS MacChl BEILIECTB, 3aKOH COXPaHCHUS
Y IPEBPAIICHUS YHEPTUU MPU XUMHUECKUX PEAKIIHSAX );
3aKOHOMEPHOCTH, CAMBOJINYECKHUH SA3BbIK XUMUU;

MHPOBO33PEHYECKHUE 3HAHMUS, JIEKAIINE B OCHOBE TOHUMAHMS
MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUU,
(baKTOJIOTMYECKHUE CBEJIEHUS O CBOMCTBAX, COCTABE, MOJIYYCHUH U
0€30MacHOM HCIIOJIb30BAHUH BAKHEUILINX OPraHUYECKUX U
HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOU JIEATEIBHOCTH
YEJI0BEKa;

c(OpMHPOBAHHOCTh YMEHHI BBISIBIISITH XapaKTEPHBIE MPU3HAKU
MOHSATHUM, YCTAaHABJIMBATh UX B3aNMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS IPY ONIMCAHUH COCTABA, CTPOCHUS U
MPEBPAICHUN OPraHUYECKUX COCTUHEHMUI;

c(OpMUPOBAHHOCTh YMEHHM UCIIONIB30BATh XUMUUECKYIO CUMBOJIMKY
JUISL COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM,
COKpaIIECHHON) (pOpMYJI OPTraHUYECKUX BELIECTB U YPaBHEHUI
XUMHYECKUX PEAKIM, N3rOTaBIMBATh MOAEIIA MOJIEKYJI
OpPraHUYECKUX BELIECTB Ul WIUTIOCTPALIMU UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIICKHOCTh
M3YUYEHHBIX OPTaHUYECKUX BEUIECTB 110 UX COCTaBY U CTPOCHUIO K
ONpEIEICHHOMY KJIAacCy/Tpymnie COeAnHEHNH (YriaeBOA0PO/IbI,
KHUCJIOPOJ U a30TCOJIEPIKAILNE COEANHEHMS], BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHHUS ), JaBaTh UM Ha3BaHUS MO CUCTEMAaTHYECKOU
HomeHknatype (IUPAC), a Takyke NpyuBOAUTH TPUBUATIbHBIE HA3BAHUS
OTJEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, TPOIUJICH, alleTHIIEH,
TUJICHTJIMKOJIb, TIMLUEPHH, (HEeHOJI, hOpMaNbIEril, alleTaabIaerus,
MypaBbHHAas KHCIIOTA, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCIIOTA,
CTeapuHOBas KUCJIOTA, III0K03a, PpyKTO3a, Kpaxmall, [eJII0103a,
TJIMIVH);

c(OPMUPOBAHHOCTH YMEHHUSI ONPENEIATh BUIbI XUMUYECKOW CBSA3H B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIE U KPATHBIE);
c(hOpPMHUPOBAHHOCTh YMEHHUS PUMEHSTH MOJIOKEHUS TEOPUH
CTpoeHus oprannyeckux BeniectB A.M. BytnepoBa nist 00bsacHeHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHUS; 3aKOH
COXPAaHEHHMS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3MYecKue 1 XMMUYECKHE CBOMCTBA TUIMYHBIX MPEJCTAaBUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH,
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I19

I110

1111

I112

I113

1114

I115

MPOMUJICH, alleTuieH, Oyraauen-1,3, metunoyraauen-1,3, 6eH3om,
METaHOJI, TAHOJI, ATHJICHTJIMKOJIb, TJIMIIEPHH, (EHOJI, alleTaIbACTH/I,
MypaBbUHAS U YKCYCHAs! KACIOTHI, TIFOKO03a, KpaxMall, IeJUTI0I03a,
aMUHOYKCYCHasl KHCJIOTa), WILTIOCTPUPOBATh T€HETUIECKYIO CBSI3b
MEXy HIMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKITAN
C WICTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOUYHUKU
YTJIEBOJIOPOJHOTO CHIPbsl (HEDTh, MPUPOIHBIN Ia3, YToJib), CIIOCOOBI
UX MepepaboTKH U MPAKTHUECKOE MPUMEHEHNE TPOTYKTOB
nepepadboTKy;

c(hOpMHPOBAHHOCTH YMEHHM MPOBOJAUTH BHIYUCICHUS 110
XUMUYECKUM ypaBHEHUSIM (MacChl, 00beMa, KOJTUYECTBA UCXOTHOTO
BEIECTBA UJIU MPOYKTa PEAKIUU 0 U3BECTHBIM Macce, 00beMYy,
KOJMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIHH );
c(hOpMUPOBAHHOCTh YMEHUI BIaJETh CUCTEMON 3HAHUNU 00 OCHOBHBIX
METO/IaX HAyYHOTO MTO3HAHUS, UCIIOIh3YEMbIX B XUMHUU TIPH U3yUEHUN
BEILIECTB U XUMUYECKUX SIBJICHUH (HAOII0/IeHUE, U3MEPEHNE,
IKCIIEPUMEHT, MOJICITUPOBAHME ), NCITOJIH30BATH CUCTEMHBIC
XUMUYECKUC 3HAHUS JIJIs1 IPUHSATHUS PEIICHUN B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C BEMIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHM COOMIOAATH MpPaBUIIa MOJIb30BAHUS
XUMHUYECKOU Mocyn0i 1 1a00paTOpHBIM 000PYIOBAaHUEM, A TAKKE
npaBuia OOpalleHus ¢ BeIEeCTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU
0 BBITMOJTHEHUIO Ja00PATOPHBIX XMMHUYECKUX OIBITOB;
c(hOpMHPOBAHHOCTh YMEHHI MIIAHUPOBATH U BHITIOIHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEBPAIEHUS OPTaHUYECKUX BEIIECTB TIPH
HarpeBaHWH, MMOJyYEHNEe dTUIICHA U U3yYEHUE €ro CBOWCTB,
KaueCTBEHHBIC PEAKIINN OPTAaHUICCKUX BEIICCTB, ICHATYPAITUSI
O€JIKOB MPU HArPEBaHUM, IIBETHHIE PEAKIIMKU OCJIKOB) B COOTBETCTBUU
C TIpaBWJIAMH TEXHUKH 0€30MTaCHOCTH TPH 0OpAIeHUH C BEIIECTBAMU
1 1a00paTOPHBIM 000PYIOBAHUEM, TTPEACTABISATH PE3YJIbTATHI
XUMHUYECKOTO PKCIIEpUMEHTa B (DOpME 3aIlicH ypaBHEHUIH
COOTBETCTBYIOIIUX PEAKIIUN U (hOPMYITUPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YNbTATOB;

c(hOpPMHPOBAHHOCTh YMEHHUHN KPUTHUYECKU aHATU3UPOBATH
XUMHUYECKYIO HH(DOpMAITHIO, TTOTyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoit mHGopmariu, IHTepHET U ApyTUX);
c(hOpMHPOBAHHOCTH YMEHHM COOIOAATH MPABUIIa SKOJIOTUIECKU
1€J1eCO00pa3HOro NOBEACHUS B OBITY U TPYJOBOM I€ITEILHOCTH B
LEJIIX COXPAHEHUS CBOETO 310POBbs U OKPYKAIOLIEH IIPUPOIHOU
CpeIlbl, 0CO3HABAaTh OMACHOCTH BO3CHCTBHUS HA KUBBIE OpPTraHU3MBbI
OTIPEICIICHHBIX OPTAaHNYECKUX BEIIECTB, IOHUMAs CMBICT ITOKa3aTes
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116

I117

118

1119

1120

121

122

[TIJIK (mpenenbHO JOMYCTUMOM KOHIIEHTPALIUH ), TTIOSCHITH Ha
pUMEpPax CIOCOObI YMEHBIIEHUS U TIPEIOTBPAIICHIS MX BPEIHOTO
BO3JICMCTBUS HA OPraHU3M YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHH BBISIBJISTH XapaKTePHbIE MPU3HAKA
MOHSATUM, YCTAHABJIMBATh UX B3aUMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIINE OHATHUS MPU ONMMCAHUN HEOPTaHUUYECKUX BEIIECTB
Y VX TIPEBPALICHUN;

c(hOpPMHPOBAHHOCTh YMEHUHN HCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY
JUIsL COCTaBlieHUs (OpMyNl BEIIECTB MU YPABHEHUH XUMHUYECKUX
peakiuii, cuctematnyeckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHbIC
Ha3BaHUSl OTIEIbHBIX HEOPraHMYECKUX BeEUIECTB (yrapHblid ras,
YTJIEKUCTIBIA Ta3, aMMUaK, raméHas HW3BECTb, HETAIIEHAs H3BECTD,
MUTHEBASI COJIA, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPEACNISITh BAJICHTHOCTh U CTEICHb
OKHUCJICHUS XUMHYECKUX DJJEMEHTOB B COCAWHECHUAX Pa3IMYHOTO
COCTaBa, BHJI XUMHUYECKOM CBsI3M  (KOBaJIeHTHAasl, HOHHAas,
MeTaJJTn4YecKasi, BOJIOPO/IHAS) B COCTMHEHUSX, TUIl KPUCTALTNYECKOM
PEIETKN KOHKPETHOTO BelleCTBa (aTOMHAas, MOJIEKYJIsipHasi, HOHHAs,
MeTaJTMYecKasi), XapakTep CpeAbl B  BOJHBIX  pacTBoOpax
HEOPraHUYECKUX COCIMHEHUI;

chOpPMHPOBAHHOCTh YMEHHUM  yCTaHABJIMBATh MPUHAJJICKHOCTD
HEOPraHUYECKUX BELIECTB [0 HX COCTABY K ONPEACIEHHOMY

KJIacCy/Tpynne COEAUHEHUH (IpOCThle BEUIECTBA — METaUIbl U
HEMETaJlJIbl, OKCUbl, OCHOBAaHUS, KUCIIOThI, aM(POTEPHBIE THIPOKCHUIBI,
COJIN);

C()OPMUPOBAHHOCTh YMEHHUU PaCKpBhIBaThb CMBICT MEPHUOJUUYECKOrO
3aKOHa J.N. MenneneeBa 151 JEMOHCTPUPOBATH €ro
CUCTEMATHU3HUPYIOIIYIO, OOBSCHUTENBHYIO U  MPOTHOCTHUYECKYIO
dyHKuMY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaATh AIIEKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoaunueckoit
CUCTEMBbl XUMHYECKuX »dneMeHToB JI.M. MenaeneeBa, HCHONb3Ys
MOHATUS «S-, P-, 0-3JEKTPOHHBIC OPOUTAINY, «IHEPreTHYCCKHUE
YPOBHU»,  OOBSACHITH 3aKOHOMEPHOCTH  HM3MEHEHHUSI  CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIMHEHHUH IO MepHojiaM U IpyInam
[Tepunoauueckoit cucTeMbl XUMHYECKUX 3iieMeHTOB [[.1. Menaeneena;
c(OpMHPOBAHHOCTh YMEHUHN XapaKTepu30BaTh (OMUCHIBATH) OOIIKE
XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB Pa3JIMUHbBIX KJIACCOB,
MOATBEPkKAaTh  CYIIECTBOBAHME TI'E€HETHUYECKOM  CBA3UM  MEXIY
HEOPTaHUYECKUMH  BEIIECTBAMU  C  TOMOINBIO  YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;
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123

1124

1125

126

1127

1128

1129

1130

chOpPMUPOBAHHOCTh  YMEHHMS  KJIACCU(UIMPOBATH  XUMHYECKUE
peaKIuy 10 Pa3IMIHBIM MPU3HAKAM (YUCTY M COCTaBY pPearupyronux
BCIIIECTB, TEIUIOBOMY J(P(dEKTy peakiuyd, H3MCHCHUIO CTCICHEH
OKHCJICHHS ~ DJIEMEHTOB,  OOpaTHMOCTH  pEakKIWH,  Y4YacCTHIO
KaTajanu3aTopa);

c(hOPMHUPOBAHHOCTh YMCHHH COCTaBIIATh YpPaBHCHUS PEAKIIHUH
pPa3TUYHBIX THIIOB, TOJHBICE M COKpPAIIEHHBIE YPaBHEHUS PEAKIIHHA
HOHHOTO OOMEHA, YUYUTBIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUUA Uy T
JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJIUTH PEAKIIMU, TTOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTAaB pa3IMYHBIX HEOPTaHMYECKUX  BEIECTB,
pacro3HaBaTh OMBITHBIM IYyTEM HOHBI, MPUCYTCTBYIOIINE B BOJTHBIX
pacTBOpax HEOPTaHMYECKUX BEIICCTR;

c(OPMHPOBAHHOCTh YMEHUU PACKPHIBATH CYIIHOCTH OKHCIUTEIHLHO-
BOCCTAaHOBUTEIHHBIX peaknui MIOCPEJICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OalaHCa dTUX PEaAKITUH;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaKIuy OT Pa3IMYHBIX (PaKTOPOB; XapaKTep CMEIICHUSI
XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO BO3ICHCTBHUS
(npunnun Jle Hlatense);

chOpPMHPOBAHHOCTh  YMEHHMH  XapakTepU30BaThb  XUMHUYECKUE
MIPOILIECCHI, JIeKAIIUEe B OCHOBE MPOMBIIIJICHHOTO MOJIYYEHUS] CEPHOM
KHUCIIOTBI, aMMHaKa, a Takke c(HOPMUPOBAHHOCTDH MPECTABICHUN 00
OoOlMX HAy4YHBIX TMPHUHIHUIAX U HKOJOTHYECKUX Ipodiaemax
XUMHUYECKOTO TTPOU3BOJICTBA;

chOpPMHPOBAHHOCT, ~ yYMEHHH  TPOBOJUTH  BBIYHMCIECHUA  C
WCITOJIb30BAaHUEM TIOHSATHS «MaccoBas JIOJS BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIIECHUH Ta30B TMPU XUMHUYECKHX PEAKIUIX, MacChl
BEIECTBA WJIM 00BhEMA Ta30B 10 W3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce WM O00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
TeII0BOro d(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MaCChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

c(hOpPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOTHATH XUMHUYECKHH
DKCIIEPUMEHT (pa3JioKEHUE TMEePOKCHIa BOAOPOJAa B MPHUCYTCTBUH
KaTaau3aTopa, ONpeJeeHIe CPeIbl PAaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO HWHIWKATOPA, BIUSHUE PA3JIHYHBIX (HAaKTOPOB Ha
CKOPOCTb XMMHUYECKOW pEeaKIMH, pPEeaKIud HOHHOTO OOMeHa,
KaueCTBEHHBIC PEAKIINH Ha Cyb(aT-, KapOOHAT- ¥ XJIOPHUI-aHUOHBI, HA
KaTMOH aMMOHHS, pEIICHUE HKCIIEPUMEHTAJIbHBIX 3aJad MO0 TeMaMm
«Metamie» 1 «HemeTae») B COOTBETCTBUU C TIPABUIIAMHM TEXHUKH
0e30macHOCTH TpH OOpallleHUH C BELIECTBAMH W JIaDOPATOPHBIM
o0opy10BaHUEM, MIPEICTABIISATh pE3yNbTaThI XUMHUYECKOTO
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IKCepUMeHTa B (opMe 3amucyd ypaBHEHUM COOTBETCTBYIOITUX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

I131 chOpPMHPOBAHHOCT, YMEHHMHA COOJIOIaTh TIpaBWia IOJH30BAHUS
XUMHUYECKON TOCy/Iold U J1abopaTOpHBIM OOOPYJIOBAHHEM, a TaKXKe
mpaBuiIa oOpaIeHus ¢ BEIMECTBAMH B COOTBETCTBUU C HHCTPYKITUSMHU
0 BBITTOTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

[132 c(OpMUPOBAHHOCTD YMEHUUI KPUTUYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HHGOOpPMAINUIO, MOJy4aeMyl0 W3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHUKaIuu, IHTepHET U Ipyrux);

1133 c(hOpMHUPOBAHHOCTh yMEHUM COOJIIOJATh MpaBUa SKOJIOTHYECKH
11e71eco00pa3HOro MOBEJAEHUSI B OBITY U TPYJOBOM JEATEIBHOCTH B
LEJISIX COXPAHEHHUsI CBOETO 3J0POBbS M OKPYKAIOIIEH MNPUPOTHON
Cpebl, 0OCO3HABaTh OIMACHOCTh BO3JCHCTBHS Ha >KUBBIC OpPraHW3MBbI
ONPEAEICHHBIX BEIIECTB, TOHUMas cMbIci Tokazarens [1/IK, noscHsaTe
Ha MpUMeEpax CrocoObl YMEHBIICHUS U MPEIOTBPAILEHUS] UX BPEIHOTO
BO3JICHCTBUS HA OPTAHU3M YEJTIOBEKA;

1134 JJ1s. OOy4Yarolmuxcss ¢ OTPAHUYCHHBIMM BO3MOXHOCTSMH 370POBBSI:
YMEHHUE TMPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX
MO3HAHHUS BEIIECTB U XUMUYECKUX SABJICHUM;

[135 JUJISL CJIETIBIX M CIA0OBUASIIMX OOYYArOUIUXCS: YMEHHUE UCIIOIb30BaTh
penbepHO TOUeUHYIO cHUcTeMy oOo3HaueHmil JI. bpaitns nns 3amucu
XUMUYECKUX (HOPMYII.

IIpodeccnonanbHas 4acTh NPOrpaMMbl

[Iporpamma «Xumus» pa3paboTaHa B COOTBETCTBUM C BBIOpaHHOM
KBAIM(UKALMEH  CHEeMalINCTa CpPEJHEro 3BEHA: «TEXHUK-MEXaHUK» IO
cnenuanbHocT 15.02.17 MoHTaX, TEXHUUECKOE 00CITyKMBaHUE, dKCIUTyaTalus 1
PEMOHT MPOMBIIIIIEHHOT0 000pyAOBaHMUS (110 OTPACISIM).

B pesynbraTe uzyuenus npeamMera « XuMus» y oOydaromerocs GopMHUpyrOTCs
o0111e KOMITETEHIUH.

OOyuaromuiics, OCBOUBIIUN TporpamMmy «XHUMHS», JTOJDKEH 00J1a1aTh
CeAyIIMMHU 001mKrMu kKoMmneTeHuamu (nanee — OK):

Konx Haumenosaunue

OK 01 | Beibupats ciocoObI pemieHust 3a1a4 mpo(ecCHOHATbHON eI TeTbHOCTH
IPUMEHUTEIIBHO K Pa3INIHBIM KOHTEKCTaM.

OK 02 | HUcnonb3oBaTh  COBpPEMEHHBIE  CpEACTBA  MOWCKA, aHAIW3a U
UHTEpIpeTaluu UHPOpMaIuu U MHOOPMAIIMOHHBIC TEXHOJIOTHUHU IS
BBITIOJIHEHHUSI 337129 TPOPECCUOHAIBHOMN JACSITEIHHOCTH.
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OK 04

O¢dPexTuBHO B3aUMOIEHCTBOBATH U Pa0OTATh B KOJJIEKTUBE U KOMaHIE.

OK 07

ConeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpeibl,
pecypcocOepeKeHHI0, TPUMEHSITh 3HaHUSI 00 U3MEHEHUU KIIMMara,
IPUHITUIIBI OEPEKITMBOTO MPOU3BOACTBA, YPHEKTUBHO J1EHCTBOBATH B
YpE3BBIYANHBIX CUTYAITHSIX
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TEMATUYECKHUM ILIAH

No zangrus

Hanmenopanue Pa3aciioB U TEM IIPOrpaMMbI

Konunuectso
4acoB

Pa3zgen 1.

Oprannyeckasi XuMus

40

1

Tema 1.1 IIpeameT opraHnyecKo XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJIYYEHHUH HOBBIX BEILIECTB U MAaTepUaioB. TeopHsi CTPOCHUSI OPraHUYECKUX COCIMHEHUN A.
M. bytnepoBa, e€ ocHOBHBIE MOJ0kKeHUsI. CTPYKTYpHBIE (POPMYJIIBI OPraHUUYECKUX BEIIECTB.
["'omonorus, nzoMepurs. XUMUYECKas CBSI3b B OPraHUYECKUX COCTUHEHUSIX - OJIUHAPHBIE U
KpaTtHble cBsizu. [IpeacTaBieHue o kiaccuukaluu OpraHudecKrux BEIIECTB

2

Tema 1.2 Ankansbl: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsAll. MeTaH 1 3TaH - MPOCTEUIIINE
MPEJACTABUTENIN AJIKAHOB: (PU3NUECKUE U XUMUUYECKUE CBOMCTBA (PEaKIIUK 3aMEILICHUS U
TOPEHMS1), HAXOXKJEHHUE B IPUPOJIE, TOJTYUECHUE U PUMEHEHUE

Tema 1.3 AnkeHbI: COCTaB U CTPOECHUE, TOMOJIOTHYECKHM Psil. DTUIIEH U IPOIIMIIEH -
MPOCTEUIINE PEICTABUTENIN AJIKEHOB: (PU3NYECKHUE U XUMUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATALIMU, OKUCIICHHS U MIOJIMMEPHU3ALNN ), TIOTYyUYECHHUE U
IPUMEHEHUE

Tema 1.4 Anxaguensl: Oytaauen-1,3 u metunOyraaueH-1,3: cTpoeHne, BaKHEUITHE
XUMHUUYECKUE CBOMCTBA (peakuus nomMmepu3annn). [lorydeHne CMHHTETUYECKOTO KayuyyKa h
PE3UHBI

Tema 1.5 ANKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUUYECKUM Psill. ALIETHIICH -
NPOCTEUIINI IPeICTaBUTEIb aJIKUHOB: COCTaB, CTpOeHUe, (U3NUEeCKUE U XUMUYECKHE CBOMCTBA
(peakiu TuApUPOBAHUSI, FAJIOTEHUPOBAHMSI, TUAPATALIMH, TOPEHUS), TOJYUYCHHUE U TPUMEHEHHUE

Tema 1.6 Apensl. bensoi: coctas, crpoeHue, GU3NYECKUe U XMMUYECKUE CBOMCTBA (peaKIuu
raJIOreHUPOBAHMS U HUTPOBAHUS ), TOJTyUYCHHE U IpUMEHeHHe. ToIyos: cocTaB, CTPOSHHUE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA (PEaKIMK rajJOreHUPOBAHUS U HUTPOBAHKUSA ), TIOJyUYEHHUE U

npuMeHeHUe. TOKCUMYHOCTh ApEHOB.
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Tewma 1.7 [IpupoaHbie UCTOYHUKY YTI€BOAOPOIOB. [IprpoaHbIii ra3 U NOMyTHEIE HEPTSHBIC
ra3el. Hetb 1 ee npoucxoxaenue. CocoOwl nepepaboTku HEPTH: MEepEeroHKa, KPEKUHT
(TepMUYECKH, KaTAIUTUYECKU ), Tupoiu3. [IpoaykTel nepepaboTku HeDTH, UX TPUMEHEHHE B
ITPOMBITIUICHHOCTH U B ObITYy. KaMEHHBIN yroJib ¥ MPOIYKTHI €T0 MepepadOTKH

Tema 1.8 I'eHeTHueckast CBsA3b MEXY YIVIEBOJIOPOJAMU, IPUHAJIEKAIIUMHU K Pa3JIMYHbIM
KJIACCaM.

[IpakTueckoe 3ansatue Nel [lomydyenne yrineBogopoAaOB U U3YUEHNE UX CBOKCTB.

10

Tema 1.9 [IpenenpHble 0IHOATOMHBIE CIUPTHI. METaHOJ U 3TaHOJI: CTPOEHUE, (pU3NUecKUe U
XUMHUYECKHE CBOMCTBA (PeaKlny ¢ aKTUBHBIMH METAJIIIaMH, FaJJOT€HOBOI0POIaMHU, TOPEHUE),
IIPUMEHEHHUE. BOIOPOAHBIE CBA3M MEKYy MOJIEKYJIAMU CIIUPTOB. JIEMCTBHE METAHOJIA U 3TAHOJIA
Ha OpPraHu3M 4YeJ0BeKa. MHOTOaTOMHBIE CITUPTHI. DTUJICHIIMKOIb U TJINLEPHUH: CTPOCHHE,
(bu3NYecKre 1 XUMHYECKHE CBOMCTBA (B3aMMOAEICTBUE CO IIETOYHBIMU METAIJIAMH,
KaueCTBEHHAs! peaKI1sl HAa MHOTOAaTOMHbIE CIUPTHI). J(elicTBHE Ha OpraHU3M YesIOBEKa.
[IpuMeHeHue THIepUHA U STUIICHTIIAKOJIA

11

Tewma 1.10 denon: ctpoeHue MOJIEKYIbl, GU3NYECKHE U XUMUYECKUE CBOMCTBA. TOKCMYHOCTD
dbenona. [Ipumenenue dpeHomna

12

Tema 1.11 Anbnerusibl U KeTOHbI. @OpMANIBIETU/I, ALIETATIBCTH: CTPOCHUE, HPU3UUECKUE U
XHMHUYECKHE CBOMCTBA (peaKIMy OKUCIICHUSI 1 BOCCTAaHOBJICHUS, KAUECTBEHHBIC PEAKIINH ),
MOJyY€HUE U IPUMEHEHNE

13

Tewma 1.12 OnHOOCHOBHBIE MTPEACIIbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIME JUIs Kjlacca
KHUCIIOT, peaKkiys 3TepuduKanum), noiydyeHue u npumenenue. CreapuHoBasi U OJIEMHOBAs
KHUCJIOTBI KaK MPEICTaBUTENIN BHICHINX KapOOHOBBIX KUCIOT. MbLIa Kak COJIM BBICITUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE
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14

Tema 1.13 CroxHble 3QUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornueckas posb KUpoOB

15

Tewma 1.14 YraeBompl: cocTas, Ki1acCUpUKAIKS YIIIEBOI0B (MOHO-, A¥- U TTOJIMCAXAPHIBI ).
['mroko3a - mpocTeluii MOHOCaxapHua: OCOOEHHOCTH CTPOCHHS MOJICKYJIbI, (PU3NUECKHUE U
XUMHUYECKHE CBOMCTBA, HAXOXKIECHUE B IPUPO/IE, IPUMEHEHHE, OMOJIOTUYECKAs POJIb.
®dotocunre3. PpyKTo3a Kak U30Mep II0K03bl. Kpaxman u 1emtono3a Kak IpupoIHbIe
nosumepbl. CTpoeHe Kpaxmaiia U HeJl1o03bl. Gu3nyeckre 1 XuMHUYECKUe CBOMCTBA
Kpaxmaja

16

[IpakTueckoe 3ansaTre No2 CBOMCTBA KUCIOPOACOAEPKAINUX OPTaHUYECKUX COETUHEHUN

17

Tema 1.15 AMUHOKHUCIOTHI Kak aM(pOTEpHbIE OPraHUYECKUE COeqUHEHUs. PU3NUECKHE U
XUMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe riuliiHa). buonornyeckoe 3HaueHue
aMHHOKHUCIIOT. [lenrTuabl

18

Tema 1.16 benku kak nmpupogHbIE BELICOKOMOJIEKYJISIpHbIE coeMHeHus. [lepBruHas, BTopruiHas
U TpETUYHAs CTPYKTYypa O0enkoB. XMMHUYECKUE CBOMCTBA OCIIKOB: TUIPOJIU3, ACHATYpaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKU

19

[IpakTueckoe 3ansaTre Ne3 PelnreHne KkCrepuMEHTANBHBIX 3a7a4 Ha pacliO3HABAHUE
OpTraHUYECKUX BEIIECTB

20

Tema 1.17 OcHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb ITOJIMMEPU3ALlNH, CPEAHSS MOJIEKYJIIpHas Macca.
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH - MOJIUMEPU3aLUs U
MOJIMKOHICHCALIUS

Paznen 2.

OO01mas 1 HeoOpranuveckasi XuMus

38

21

Tema 2.1 TeopeTnduecknue OCHOBbI XUMUU. XUMUUYECKUI ieMeHT. AToM. CTpOEHHE aTOMOB.
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ITepuoanueckuii 3axkoH U lleproanueckas cucrema xumuueckux 35eMeHToB . . MenneneeBa

22 Tewma 2.2 Ctpoenue BemecTBa. XUMUYECKas CBSI3b. BUIbI XUMHUYECKOW CBSI3U (KOBAJIEHTHAs
HEMOJISIPHASA U MOJISIpHAsA, MOHHAs, METaJUTnYecKas ). BalleHTHOCT. DHIEKTpOOTPUIIATEIBHOCTh

23 Tema 2.3 Muoroo0Opa3ue BemiectB. [loHsiTHE 0 TUcTIepCHBIX cucTeMax. McTuHHbBIE U
KOJIJIOUIHBIE pacTBOpBI. MaccoBast 10714 BEIIECTBA B pacTBOpE

24 Tema 2.4 Knaccudukanusi HEOpraHWYeCKWX coeauHeHuid. HomeHkiaTypa HeOopraHW4ecKHux
BEILECTB. BemecTtsa MOJIEKYJISPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHs. 3aKOH IIOCTOSIHCTBA
COCTaBa BEUIECTBA. TUIIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTALUINYECKOU PEIIECTKU

25 Tema 2.5 Xumuueckast peakiusi. Kinaccudukaius XUuMHUECKUX pPEaKIMii B HEOPraHUUECKOUN U
oprannyeckoit xumun. CKOpOCTb peakiluy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB.
OO6paTtuMeble peakiuu. XuMuueckoe paBHoBecrue. DakTopbl, BIUSIONINE Ha COCTOSIHUE
XUMHYECKOTO PAaBHOBECHS

26 Tema 2.6 Dnekrposmtrdeckas aucconuaius. Cinadbie U CHIIbHBIC 2JIEKTPOJIUTH. Cpelia BOJTHBIX
pacTBOpPOB  BEILLECTB: KHUCJas, IleJO4yHas, HeWTpainbHas. Peaknuu HOHHOro oOMeHa.
OKHCIUTENPHO- BOCCTAHOBUTEIIbHBIE PEAKIIMH

27 Jlabopatopnoe 3ansatue Nel CBoiicTBa KHCIIOT, COJIEH, OCHOBaHUM

28 JlabopaTtophoe 3ausatue Ne2 Peakiinu noHHOTO 0OMEHa U OTPEETICHUE CPEIbI BOTHBIX
pacTBOpOB

29 [Tpaktuueckoe 3anstre No4 Biausinue pazinuuHbix PakTOpoB Ha CKOPOCTh XUMUYECKON peaKuu

30 [IpakTueckoe 3ansaTue NeS [IpuroroBieHre pacTBOPOB 3aJaHHON KOHIIEHTPalUU

31 Tewma 2.7 Hemeramisl. [lonoxxenne HemetamioB B [leproguueckoil cucteMe XUMHYECKHX

anemenToB JI.M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUsI aTOMOB. DH3nUecKkie CBONCTBA
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HEMETAJUIOB. AJUIOTPOIHUSI HEMETAIJIOB ( Ha MpUMeEpe KUCIopoaa, cepbl, hochopa u yriepoa)

32

Tewma 2.8 XuMuueckne CBOWCTBAa BAXKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta, Gocdopa,
yIaepoJia U KPEMHUSA) U UX COEAUHEHUN (OKCUIOB, KHCIOPOJACOAEPKAIIMX KUCIIOT,
BOJOPOJIHBIX COETUHEHU)

33

Tema 2.9 Metannsl. [lonoxxenue metamios B [leproauueckoil cucTeMe XMMUYECKHUX 3JIEMEHTOB
1. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHUSI SJIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.
PusnuecKkne CBOMCTBAa METAILIOB. CIUIaBbl METAJUIOB. DIEKTPOXUMUYECKUH Psii HAIPSKEHUN
METAJJIOB

34

Tema 2.10 Xumuyeckue CBOHCTBa BaXKHEUIIIUX METAJLIOB (HATPHUH, KaJlui, KaJbI[Ui, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/b) U UX COCTMHCHUIN

35

[Tpaktrueckoe 3ansatue Ne 6. ['eHeTHuecKkas CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAJICKANIM
K pa3JIMYHbIM KJlaccam

36

[Tpaktruueckoe 3anstre Ne 7 nentudukaiys HEOPraHn4eCKUX BEIECTB

37

Tewma 2.11 CBsi3bp HEOpraHUYECKUX M OPTAHUUECKUX BeIlecTB. Pemienne npakTuko-
OPUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI HA Pa3JIMYHbIC TEMbI

38

Tewma 2.12 Xumus u ku3Hb. Posib XuMuu B 00€Cie4eHUH 3KOJOTUYECKON, IHEPreTUYECKOMN U
MUIIEBOI 0€30MaCHOCTH, pa3BUTUN MeIUIMHBI. [[oHATHE 0 HAYYHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIUN

39

Tema 2.13 Ilpencrasnenus 00 oOUMX HAYYHBIX TPUHLUIIAX IPOMBIIIJIEHHOTO MOJIy4YEHUs
BAKHEMIINX BEUIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUAIIOB: BAXKHEUIIINE CTPOUTEIBHBIE
MaTepHualbl, KOHCTPYKIIMOHHbBIE MAaTEPHAIIbI, KPACKH, CTEKJI0, KEpaMHKa, MaTEPUAIIbI JIJIs
AJIEKTPOHMKH, HAHOMATEepHUaJbl, OPraHUYECKUE U MUHEPAJIbHBIE YA00peHUs. XUMUS U 310pOBbE
4eJI0BEKa: IPABUJIA UCIOIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, IpaBuia 0€301acHOro
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HCIIOJIB30BAHUSA IIPCIIApPpaTOB OBITOBOM XUMHU B HOBCGI[HCBHOﬁ KHN3HHU

OO0uree KOJIMYECTBO YaCOB M0 MPOrpaMme

/8
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YCJOBUS PEAJIM3ALIMA PABOUYEN MPOT'PAMMBI YUEBHOI'O
HPEIMETA «XUMMUSA»

MaTepuajabHO-TeXHHYECKOE o0eclievyeHne

Peanm3anum mporpamMmbl yaeOHOTO TipeiMeTa TpeOyeT Haauaus yueOHou
nabopaTopun « XUMUSD».
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O

NPEIAMETA «XUMMUSI»
Pasznen\rema dopma OcBanBaeMbl€ pe3yJIbTaThl
KOHTPOJIS
Paznen 1. Oprannyeckasi Xumusi
Tema 1.1 Ilpeamer oprannueckomn tecT Nel, JI2.5, J12.8, J16.10,

XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYCHHUE B [TOJIyYEHUHU HOBBIX BELIECTB
1 MaTepuayioB. Teopus cTpoeHHUs
OpraHWYECKuX coennuHeHun A. M.
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHHUS.
CtpykTypHBIE (POPMYIIBI OPTaHUYECKUX
BEILIECTB. | OMOJIOTHSI, H30MEPUSL.
XUMHYECKas CBA3b B OPTaHUYECKUX
COEJIMHEHHUAX - OJJMHAPHBIEC U KPATHBIE
cBa3u. [Ipencrasnenue o
KJIaCCU(UKALIMU OPTAaHUYECKUX BEILIECTB

YCTHBIN OIPOC
Nel

YV/3.16, 1, T12.1,
T12.3, T12.4, 113, T14, 115,
116, T17, TI8, OK 01

Tema 1.2 Ankanbl: cocTaB U cTpoeHue, | TecT No2 JI6.10,ITYVY11.19,
TOMOJIOTUYECKUH psad. MeTaH U 3TaH - IIyvyas.ie, 111, 112.1,
MIPOCTEHUIINE TTPEICTABUTEIIN AJIKAHOB: I12.5, 113, 114, I15, 116, I17,
dbu3nYecKre 1 XUMUYCCKHE CBONCTBA I18, OK 01,0K 02
(peakiuu 3aMeIICHHS U TOPCHHS),

HaxO0XXJICHUE B MIPUPOJIC, MOTYyUYCHHUE U

MPUMEHECHHUE

Tema 1.3 AnkeHbl: COCTaB U CTPOEHUE, | MTUCbMEHHBIN JI6.10, ITYV]13.16, 111,
TOMOJIOTUYECKHM Psifl. DTUIIEH U onpoc Nel I12.1, 113, 114, I15, II6,
MPOIUJIEH - MPOCTEUIIINE I17, I18, OK 01,0K 02
MIPEJCTABUTENIN AJIKCHOB: (PU3HUECKUe U

XUMHUYECKUE CBOMCTBA (peaknu

TUJPUPOBAHMS, TAJIOTCHUPOBAHMS,

rUjpaTalu, OKUCICHUS U

MOJMMEPU3AITUH ), TIOTyUYCHUE U

MIPUMEHCHHUE

Tema 1.4 Ankanuensl: OytagueH-1,3 u JI16.9, ITYVY]11.28,
MeTwi0yTaaueH-1,3: ctpoenue, IIyvJ3.16,112.1, 113, 114,
Ba)KHEHIIINE XUMHYECKHIE CBOMCTBA I15, 116, 117, 118, OK 01,
(peaxuust nonumepuszanun). [lomydenue OK 02

CUHTETUYECKOTO KayuyyKa 1 Pe3UHBI

Tema 1.5 ANKuHBI: cOCTaB U TecT Ne3, J16.10, ITYVY ]11.18,

0COOEHHOCTH CTPOCHMS,

[1yvya3.16, I12.1, 113, 114,
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TOMOJIOTUYECKHN psAll. ALIETUIIEH -
MPOCTENIINI TPEACTABUTEID ATIKUHOB:
COCTaB, CTpOCHHE, PU3NYECKUE U
XUMHUUYECKUE CBOMCTBA (peakinu
TUJIPUPOBAHUSA, TAIOTEHUPOBAHUS,
ruapaTanuu, TOPeHUsl ), MOTyYeHUE U
IIPUMEHCHUE

I15, 116, 117, 118, OK 01,
OK 02

Tewma 1.6 Apensl. beHnsoi: cocras,
CTpoeHue, GU3NUeCKUe U XUMUUECKHE
CBOICTBA (peaKIuu TaJOTeHUPOBAHUS U
HUTPOBAHMS ), IOJTYYCHUE U
npumeHnenue. Tomyolt: cocTas,
CTpoeHHE, (PU3NUECKUE U XUMUUECKHUE
CBOMCTBA (peaKIuu TalOTeHUPOBAHUS U
HUTPOBAHUSI ), TOJTYUYCHUE U
npuMeHeHUE. TOKCUYHOCTh ApEHOB.

NUCHhMEHHBIHN
OIpocC Ne2,
TectNe4

J7.3, IIYY1.18,
Iyvas.ie, 112.1, I12.5,
113, 114, 115, 116, I17, 118,
I115, OK 01, OK 02,

OK 07

Tema 1.7 IIpupoaHbIE HCTOYHUKH
yIIIeBOAOPOAOB. [Ipupoanslii ra3 u
nonyTHble HeQTsHbIe ra3sl. Hedts 1 ee
npoucxoxjaenue. Crnocoosl
nepepadoTKu He(TU: TTePEroHKa,
KPEKUHT (TEpMHUUYECKUH,
KaTaJUTUYeCKuil), mupoiu3. [IpoayKkTel
nepepadoTku HeTH, UX MPUMEHEHHE B
MIPOMBITIIUICHHOCTH U B ObITY. KaMeHHbIH
yroJib U IPOAYKTHI €ro nepepadoTKu

YCTHBIM OIIPOC
Ne2

J11.2, J17.6, IIY Y ]13.16,
KYI1.6, KVJ1.11,
PYIL.1, 11, T12.1, T12.5,
113, 114, 115, T19, 114,
OK 01, OK 02, OK 04,
OK 07

Tema 1.8 I'eHeTnuecKas CBA3b MEXKIY MMMCHMEHHBIC JI8.3, IIYV]II.16,

YTJIEBOIOPOIAMH, IPUHAUICKAIIMMU K | 3aJaHUS nyvyaz2.21, 1iyvas.le,

pPa3JIMYHBIM KJlaccam PY /1.5, 112.4, 113, 114,
I15, 116, 117, 18, I110,
I117, OK 01, OK 02,
OK 04

[IpakTHueckoe 3aHsTHE npaktuueckas | JI8.9, ITYVY]12.23,

[Toy4yenue yrieBoopooB U u3ydenue | padora Ne 1 PYJ1.1, IT1, T12.1, 113,

UX CBOUCTB

14, 115, 118, 1111, I112,
I113, OK 01, OK 02,
OK 07

Tema 1.9 IlpenenbHbie OAHOATOMHBIE
CIIUPTHL. METaHO U 3TAHOJI: CTPOCHHUE,
dbuznyecKkre 1 XUMUYECKHE CBONCTBA
(peakiuu ¢ aKTUBHBIMHM METaJlIaMH,

YCTHBIN OIIPOC
Ne3

J11.2, J715.7, TIY Y ]13.16,
2.1, T12.5, T13, T4, T15,
I115, OK 01, OK 02,
OK 04
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rajJlOreHOBOJIOPO/IaMH, TOPEHNUE),
npuMeHeHue. Bonopoansle cBsizu
MEX1y MOJIEKyJIaMU CIUPTOB. JlelicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M
ye0oBeKa. MHOTOaTOMHBIE CITUPTHI.
OTUJIEHTIIMKOJIb U TJIMLUEPUH: CTPOEHUE,
buznyeckrue 1 XuMUIECKIe CBOMCTBA
(B3aMMOJICMCTBHE CO IICTOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs! peaKIvsl Ha
MHOr0aTOMHbIE cIUpThI). JleiicTBre Ha
opranusm uenoseka. [Ipumenenue
TJIMLEPUHA U STUIICHTIINKOJIS

Tema 1.10 ®enon. Ctpoenue
MOJICKYJIbI, PU3NIECKUE U XUMUUECKHE
cBoiicTBa. TokcuuHOCTh (heHoa.
[Ipumenenue enona

YCTHBIN OIIPOC
Ned

J15.14, J17.3. TIVYJ13.16,
IT1, T12.1, 13, T14, T15,
I18, T115, OK 01,0K 02,
OK 07

Tema 1.11 Anpneruasl 1 KETOHBI.
dopManbIeTul, alleTaabICTUI;
CTpO€HHE, GPU3NUECKUE U XUMHYECKUE
CBOMCTBA (pEaKIUU OKUCIICHUS U
BOCCTAHOBJICHHSI, KAYECTBEHHBIC
peaKkium), MoJIy4YeHUue U IPUMEHEHUE

NUCHbMEHHBIHN
ornpoc Ne3

JIS.1, ITY VY 13.16, 111,
I12.1, 113, 15, II8, II15,
OK 01, OK 02

Tema 1.12 OnHOOCHOBHBIE NPEETBHBIE
KapOOHOBBIEC KUCIOTHI. MypaBbrHas U
YKCYCHAsi KUCJIOTBI: CTPOCHHE,
dbuznyecKkre 1 XUMUYECKHE CBONCTBA
(cBoOlCTBA, O0IITHE I KJacca KUCIOT,
peakius dTepudUKaIlnm), MoIyudeHue u
npuMeHenue. CteapuHoBas U
OJIEMHOBAsI KMCIJIOTHI KaK MPeICTaBUTENN
BBICIIMX KapOOHOBBIX KUCIOT. Mbliia
KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT,
MX MOIOLIEE JECUCTBUE

YCTHBIN OIIPOC
No5

JI5.14, 11YVYaA3.16, 112.1,
I12.5, 113, 115, 118,
OK 01,0K 02

Tema 1.13 CroxHble 3pupbl Kak
MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.
['uaponu3s crnoxHbIX 3pupoB. Kupsl.
I'mpposms xupos. IIpuMenenne Kupos.
buonorunueckas poJib ) XUpoB

YCTHBIN OIIPOC
Neb6

JI8.11, IYY/1.3,
MyY3.16, 11, TI2.1,
113, 115, OK 01,0K 02
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Tema 1.14 YrneBoabl: cocTas, TecTNeS JIS.10, ITYVY 1.1,

KJ1accuduKaius yrieBoaoB (MOHO-, TH- IIyvya2.21, 11yvJ3.1e6,

U monMcaxapubl). I'moko3a - IT1, I12.1, I13, II5, 118,

MPOCTEUIIINN MOHOCAXapua; I110, OK 01,0K 02

O0COOCHHOCTH CTPOEHUST MOJIEKYJIBI,

bu3HYecKre 1 XUMUUYECKHIE CBOWCTBA,

Hax0JICHUE B MIPUPO/IE, IPUMECHEHUE,

ounosiorndeckast pojab. @oTOCUHTES.

@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxmai u 1eirosio3a Kak IpupoHbIe

noumepbl. CTpoeHHE KpaxMmaja u

1IEJUTIOJI035I. DU3NUECKHUE U

XUMHYECKHE CBOMCTBA KpaxMaiia

[IpakTrueckoe 3aHsTue npaktuueckas | JI1.11, ITYY [12.23,

CBoOMCTBa KUCIOPOICOICPIKAIINX paGora Ne 2 PY /1.5, 112.1, 112.5, 113,

OPraHUYECKUX COCAUHECHUN I15, II8, I111, 1112, 1113,
I133, OK 01,0K 02, OK
04

Tema 1.15 AMHUHOKHUCIOTHI KaK TecT Neb JI8.10, ITYV]12.21,

am(poTepHbIC OpraHUYECKHE yvas.16, pyal.1, 111,

coequHeHUs1. PU3NUCCKUE U I12.1, I3, I15, 118,

XUMHYECKHE CBOMCTBA aMMHOKHUCIIOT. OK 01,0K 02

buonornueckoe 3HaueHue

aMHHOKHUCIIOT. [lenrTuabl

Tema 1.16 benku kak npupoaHbIe TecTNe7 JIS.11, IIYY 1.1,

BBICOKOMOJIEKYJISIPHBIE COEUHEHUS. [yvJas.1, KY1l1.6,

[TepBuyHasi, BTOpU4Has U TPETUYHAS KVYJ1.11, I11, I12.1,

CTPYKTypa 0elKOB. XUMHUCCKHE I12.5, 13, I15, OK 01,

CBOMCTBa OCJIKOB: THAPOJIU3, OK 02

JIeHaTypalys, KaYeCTBECHHBIC PeaKIuu

Ha OCIKu

[IpakTHueckoe 3aHsATHE npaktuueckas | JI8.9, ITYVY]12.23,

Penrenue sKcriepMMEHTAILHBIX 33184 Ha | pabora Ne3 myyas.17, Kyal.1l,

pacCiio3HaBaHHUC OPraHNYCCKHUX
BCIICCTB»

PY/1.5,112.1, 113, II5,
I18, 1111, 1112, 1113,
OK 01,0K 02, OK 04

Tema 1.17 OcHOBHBIE TOHATHSI XUMHUU
BBICOKOMOJIEKYJISIPHBIX COCIMHCHUM:
MOHOMEP, MOJIUMEP, CTPYKTYPHOE
3BEHO, CTENEHb MOJUMEpHU3aIlnu,

YCTHBIN OIIPOC
Ne7

7.7, IVY]12.22,
nyvJ3.1, IyyJ3.17,
KYJI1.6, KVA1.11, TI1,
2.1, T12.5, 113, 115, 1114,
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CpCaArsia MOJICKYJISIpHAA Macca.
OcHOBHBIC MCTOJbI CHHTC3a
BBICOKOMOJICKYJIPHBIX COGI[I/IHGHI/Iﬁ -
MMOoJIMMCpHU3alrA U ITOJIMKOHACHCATUA

1132, OK 01,0K 02, OK
04, OK 07

Paznen 2. O61asi ¥ HeopraHuyeckasi XuMHus

Tema 2.1 TeopeTnueckre OCHOBBI TecTNe§ JI2.5, JI2.8, JI8.1,
XUMUHM. XUMHAYECKUM 3JIeMEHT. ATOM. Iyvya3.17,112.1, 112.2,
Crtpoenue atoMoB. [lepuoanueckuii I12.3, 1118, 1120, 1121,
3akoH U [lepuonnyeckasa cucrema OK 01

XAMHAYECKHUX 31emMeHToB /1. U.

MeHnpeneeBa

Tema 2.2 CtpoeHue BElIECTBA. JI3.2, ITYVY]11.16,
XuMudeckas CBs3b. BUabl XUuMHUeCcKOn IIyvya3.17,112.1, 112.2,
CBSI3M (KOBaJICHTHAs HETOJISIpHAs U I118, OK 01,0K 02
MOJISIpHAs, MOHHAsI, METAJNINYECKAs ).

BaneHTHOCTE.

DIIEKTPOOTPUIIATEIILHOCTb.

Tema 2.3 MHoroo6pa3ue BelecTB. TecT Ne9 | JI3.3, JI8.8, ITYVY11.17,
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX. IPaKTHKO- IIyvyJa3.16, KYJ11.6,
HcTrHHBIE U KOJUTOUIHBIE PACTBOPHI. OPHEHTUPOBAH KV/1.11,112.1, 112.2,

MaccoBas A0JI1 BCIICCTBA B paCTBOPC

Tema 2.4 Knaccudukarms
HEOPTraHWYECKUX COCTMHECHUM.
HomenknaTypa HeOpraHn4eCcKux
BEIIECTB. BeliecTsa MONEKYIIpPHOTO U
HEMOJICKYJISIPHOTO CTPOEHUS. 3aKOH
MMOCTOSIHCTBA COCTaBa BellecTBa. | UIIbI
KPUCTALUTAYECKUX PEIIETOK.
3aBHUCHMOCTH CBOMCTBA BEIIECTB OT
TUMA KPUCTAJINYECKON PEIIeTKH

HBIC 3a1aHHA

I12.5, I119, 1122 , 1129,
OK 01, OK 02

J13.3, J18.8, ITYV/11.17,
MyVJ2.22, TIYV]3.16,
KYJI1.6, KYI1.11, T12.1,
2.2, T12.5, 1119, 1122 ,
OK 01, OK 02

Tema 2.5 XumMnueckasi peakiusi.
Knaccuduxanys XuMUYECKUX peaKiuit
B HEOPraHUYECKON U OPTaHUYECKON
xuMuu. CKOpOCTh peakiinu, eé
3aBUCHUMOCTH OT Pa3JIMUHbBIX (haKTOPOB.
O6paTuMble peakiuu. XUMHAYECKOe
paBHOBecHe. DAKTOPHI, BIUSIONIME HA
COCTOSIHUE XMMHYECKOTO PABHOBECHS

TecT Nel(

J18.4, TIVYI1.17,
MyV2.21, TYYI3.17,
.1, 112.2, 112.3, T123,
127, OK 01
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Tema 2.6 DnexkTponuTudeckas nucbMeHHeit | JI6.5, ITYVY]11.17,
nuccoruanusa. Peakimu noHHOTO ompocNe4 IIyvya3.17,112.2, 112.3,
ooMeHa. OKHCIUTENBHO- 1124, 1126, OK 01, OK 04
BOCCTAHOBUTEJIBHBIE PEAKIIUU
JlaGopatopHoe 3aHsTHE naboparopuas | JI1.13, JI5.13, I[1YVY/2.23,
CBoiicTBa KUCJIOT, COJIEH, OCHOBaHHI paGora Nel IMyvya3.8, KVJ1.11,
I12.2, 112.5, I1.15, T131,
OK 01, OK 02, OK 04
JlaGoparopHoe 3aHsTHE nabopatopuas | JI1.11, JI1.13, TIYVY]12.23,
Peakiiun noHHOro oOMeHa u padora Ne2 | IIYVY/I3.8, KYI1.11,
ONPEACIECHUE CPEIbl BOAHBIX PACTBOPOB I12.2, 1118, 1130, 1131, OK
01, OK 02, OK 04
[IpakTrueckoe 3aHsTue npaktuueckas | JI8.9, IIYVY](2.23,
BnusgHue paznuyHbix (aKTOpOB HA pa6ora Ne4 | PY/1.1,112.2, 1127,
CKOpPOCTh XMMHUYECKON PEAKIINU OK 01, OK 02, OK 04
[IpakTueckoe 3aHsTHE npaktuueckas | JI1.13, J16.6, ITYVY]13.16,
[IpuroroBiieHNE PaCTBOPOB 3aJAHHOM padora Ne5 | PYI1.1, PV 1.5,112.2,

KOHLCHTpPAIIUH.

I129, OK 01, OK 02,
OK 04

Tema 2.7 Hemetamnsl. Ilomoxenne
HeMeTaiutoB B [leproanueckoit cucreme
XUMHYECKHX 3emeHToB JI.H.
MenzeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. DU3NYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETAIIOB (
Ha IpuMepe Kuciopoaa, cepol, ochopa
U yriiepoja)

Tewma 2.8 XuMuueckne CBOWCTBA
BOXKHEUIIINX HEMETAIJIOB (TaJIOT€HOB,
cepsl, a3ota, pocdopa, yriiepoaa u
KPEMHUS1) U UX COCTUHEHUMN (OKCUIIOB,
KHCIIOPOJICOICPKAIIUX KUCIIOT,
BOJIOPOJIHBIX COCIMHEHUM )

YCTHBIN OIIPOC
Ne8

J8.4, 1ITYVY 3.1, KV 11.6,
KY1.11, 1119, OK 01,
OK 02

J18.9, IYYJI2.21,
YY13.1, TIYY]13.16,
KYJI1.6, KYJ1.11, T12.5,
1116, 1117, T119, TI28,
OK01,0K02

Tema 2.9 Metamsl. [Tonoxxenue
MeTaiuioB B [lepuoanueckon cucreme
XUMHYECCKHUX dJIEeMEHTOB [[. .
MenpneneeBa. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTaIoB. dU3NUEeCcKre CBOMCTBRA
MeTaJ1oB. CItaBbl METAJIOB.

YCTHBIN OIIPOC
Ne9

JI8.4, ITYVY13.1, KV 11.6,
KY1.11, 1119, OK 01,
OK 02
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DNEKTPOXUMUYECKHUM PsiJl HATTPSHKSHUM
METaJIOB

Tema 2.10 XuMuyeckrue CBOMCTBA
BOKHEHUIINX METAJIOB (HAaTpUi, KaJIH,
KaJbIIMHi, Maraiui, aJIlOMUHMN, ITUHK,
XPOM, JKeJe30, MEJIb) U UX COSTUHEHUM

J18.8, IYYJI2.21,
YY13.16, IYVJI3.10,
KV1.6, KYJI1.11, T12.5,
I116, 1117, 1119, OK 01,
OK 02

[IpakTUueckoe 3aHsITHe npaktuueckas | JI6.1, [TYY[12.23, 1116,

['eHeTHueckast CBA3b HEOPraHUYECKUX paboTta Neb 1125, 1131, 1130, OK

BEIIECTB, MPUHAJICKAIINM K 01,0K 02, OK 04

pPa3IMYHBIM KJIaccaMm

[IpakTrueckoe 3aHsTue npaktuueckas | JI6.1, [TYY [12.23, 1116,

N nentudukanus HeopraHu4eCcKux pabora Ne7 [130, OK 01, OK 02,

BEIIICCTB OK 04

Tema 2.11 CBsI3p HEOPTraHUYECKUX U MMHMCHbMCHHBIC JIB3IIYV]I1.16,

OpPraHUYECKUX BellecTB. Penienue 3aJlaHus IMyVYA1.28, 1YY 12.21,

MPAKTUKO-OPUEHTUPOBAHHBIX 1119, OK 01,0K 02

pacyeTHBIX 3aJJaHU HA pa3IMYHbIC

TEMEI

Tema 2.12 Xumus u )ku3Hb. Poas XuMuu | mpe3eHTaum JI1.18, JI12.9, J13.7, J16.10,

B 00€CIIEUECHNH PKOJIOTHYCCKOM, JI7.8, J18.12, ITYY 1.1,

DHEPIreTUICCKON U MUILIECBOM Imyvya2.26, 11yvy 3.8,

0€301acHOCTH, PA3BUTHN MEIUIIMHBI. Imyya3.io, vy as.1l,

[ToHsITHE O HAYYHBIX METOJIaX MO3HAHUS KYJ1.6, KYI1.11,

BEIIECTB U XUMUUYECKUX PEAKLIHI PY /1.1, 1114, 1115, 1132,
1133, OK 01, OK 02,
OK 04, OK 07

Tewma 2.13 IlpencraBnenus 06 oOmmx Mpe3eHTaIuU JI2.9, JI5.1, J17.1, J17.8,

Hay4HBIX MPUHLHANAX POMBIIUIEHHOTO
MOJYYECHUS Ba)KHEHIINX BEIIECTB.
YenoBek B MuUpe BELIECTB U
MAaTEPHUAJIOB: BaKHEUIINE
CTPOUTEJIbHBIE MAaTepHUAIIbI,
KOHCTPYKIIMOHHBIE MaTepHUabl, KPACKH,
CTEKJI0, KEpaMHKa, MaTepUAIIbI JJIs
AIIEKTPOHUKH, HAHOMAaTEPHUAIIbL,
OpraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHusi. XUMUs U 30POBbE
YyeJI0BeKa: MpaBuiia UCIIOIb30BaHUS

J18.12, TIY Y11,
TIYY12.26, TYV]I3.8,
IYY3.10, TIYV3.11,
KV1.6, KYJ1.11,
PYI1.1, 114, T132, TI33,
OK 01, OK 02, OK 04,
OK 07
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JICKapCTBEHHBIX MpernapaToB, MpaBuiia
0€30IacHOTO UCIIOJIL30BAHUS
IpernapaToB OBITOBON XMMHH B
[IOBCEIHEBHOM KU3HU
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Cobrenco C. 4,

ITporpamma ono6pen Ha 3acenanuu LK ecrecTBeHHO-MaTeMaTHYECKUX HAyK U

PazpaboTunk(u):

KOMITBIOTEPHBIX TEXHOJIOTHH
nportokoa Ne 7 ot 26.03.2025 r

HpencenaTeJIL I_IK €CTECTBCHHO-MATEMAaTHYCCKUX HAYK H KOMITBIOTEPHBIX TEXHOJIOTU M

O/?ZD//’ e /TIpoxoposa C.A./

Jlupexrop reonorugeckoro kojuemka CI'Y JLK. Bepuna-

.
3am. aupekrop 1o YP &//

C.A. CaBueHKO




