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COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus cTpoeHUst opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupukanuu  OpraHmdyeckux  BemecTtB.  Homenkiarypa
OpraHMYECKUX COEJIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHWYecKUX BEIIECTB M MaTepuajaMu Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJOTMYECKHH pAn. MeTaH W 3TaH — mNpocTeilume
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUuu 3aMeleHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKCHOB: (DU3MYECKHEe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHne cuHTETHYECKOrO KayuyKa U Pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATAlluM, TOPEHHUS), TIOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NoyyeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOoTKM He(pTH: TMEpPEeroHKa, KpPEKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydyykoB U pe3uHbl, KOJuieKun «HedTe» n «Yronb», MoIeTUpOBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbluncnenuss 1mo ypaBHEHMIO XHMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHOJI W 3TAHON: CTPOEHUE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHL. OTHUJICHIVIMKONb W TIHULEPUH: CTpOeHHE, (U3UYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHe M XUMHUYECKHUE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbuHAsl M YKCYCHAst KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUYECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas posb. Porocunre3. Ppykros3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOBl W3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: IPOBEICHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha MpUMepe TIJMLIMHA). buojoruueckoe 3HaueHHe
amuHOKUCIOT. [lenTumst.



benkn kak mpUpOAHBIE BBHICOKOMOJEKYNSPHBIE coequHeHUs. llepBuuHas, BTOpHYHAs |
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIIu Ha OCJIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJICKYIISIPDHBIX COCAMHCHHH: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISIFOIMXCS] CHCTEMHBIMH JJIsl OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPTETUIECKUI YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PEPMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPeTapaThbl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOT'PAMMBLI 110 XUMHUHN HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBinuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHS 00YYaIOMIUMHUCS TIPOTPAMM CPEIHETO
obmiero oopa3zoBaHusi (JIMYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM). HaydHO-METOIMYECKO OCHOBOM JIJIst
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IMPOrpaMM CpEAHEro o0mero oOpa3oBaHHS SBISAETCS
CUCTEMHO-/IeITeTbHOCTHBIIN MOAXO0/.

B cootBeTcTBUM C CHCTEMHO-/IEATEIbHOCTHBIM TMOJIXOAOM B CTPYKTYpE JHMYHOCTHBIX PE3YJIbTaTOB
OCBOCHMS TNpeaMeTa «XHUMHsS» Ha YpPOBHE CpenHero oomero oOpa3oBaHUS BBLICICHBI  CIEIYIOLIHE
COCTaBJISIIOLIHE:

OCO3HaHHE O0YYarOIIMMUCA POCCUMCKON TPaskJaHCKOW MACHTUYHOCTH — FOTOBHOCTU K CaMOPa3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOIIPEICICHHIO;

HaJU4he MOTHUBAIIUU K 00YUEHUIO;

1eJICHAIIPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUH JIMYHOCTH HA OCHOBE KJIIOUEBBIX I[EHHOCTEH M
UCTOPUYECKUX TPaauIuii 0a30BOI HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYAaIOIIMXCS PYKOBOJACTBOBATHCA B CBOEH JESATENBHOCTH LEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMH, TIPUCYIIUMU IIEJIOCTHONW CUCTEME XMMHYECKOTO 00pa30BaHMS;

HaJM4Ke MPABOCO3HAHMS IKOJIOTMUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH LIEIU U CTPOUTH )KU3HEHHbIE
TUTaHBIL.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS TNpeameTa «XHUMHs) JOCTHTalOTCd B €IMHCTBE Y4eOHOW H
BOCITUTATEIILHON JESATEIPHOCTH B COOTBETCTBHM C TYMaHUCTHYECKHMHM, COLMOKYJIbTYPHBIMHU, JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU U HJI€aJaMU POCCHUUCKOTO TPa)XKITAHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMu ¥ TpaBUJIaMH TOBEACHUS, CHOCOOCTBYIOUIMMH MpoIleccaM CaMOMO3HAHMS, CaMOPa3BUTUS U
HPABCTBEHHOT'O CTAHOBIIEHUS JINYHOCTH O0yUYaAIOIUXCS.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TIpeAMeTa «XUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH OTIBITA
MO3HABATEJIbHOW U TPAKTHUYECKOM JEATEIbHOCTH OOYYarolIuXcsi MO peaju3alid TPUHSATBIX B OOIIECTBE
LIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUs OOYYAIOMIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBa)XXEHUS K 3aKOHY M
MIPaBOTIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHI B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW NEATENBHOCTH MPH CO3JaHUHM YY€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIHHBIX 33]1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyYMEHTHI IPYTUX TIPHU aHAIIN3e
pa3IMYHBIX BUJOB YU€OHOU e TEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJICIUIO OTEUECTBEHHONW XUMUHU;

YBaXXEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUUECKOTO MPUMEHEHUSI XUMUH, OCO3HAHMS
TOTO, YTO JOCTHKCHHS HAYKH €CTh PE3YNbTaT JIUTEIbHBIX HAOIIOJACHUN, KPOMIOTIUBBIX AKCIIEPHUMEHTATBHBIX
MOMCKOB, MTOCTOSIHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;



MHTEpeca M I103HAaBAaTEIbHBIX MOTHUBOB B IOJYYEHHHM M TMOCIEAYIOIIEM aHajiu3e HHPOpMaIlUU O
NEPEOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAallUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU, U IPUHUMATh OCO3HAHHbBIE
pelieHus, OpUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJIEHUE U IOCTYNKH CBOMX TOBApPHUIIEH C MO3ULMN HPABCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUN ITUX IOCTYIIKOB;

4) popMupoBaHUS KYJbTYPHI 310POBbS:

MOHMMAHUS LIEHHOCTEeH 3J0pOoBOro M Oe3omacHOro obOpa3a KH3HU, HEOOXOIUMOCTH OTBETCTBEHHOT'O
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOrofCHHSI TIPaBHJI OE30MacHOr0 OOpaIleHUs] ¢ BEIIeCTBAMHU B OBITY, TIOBCEIHEBHOW XH3HU WU B
TPYIOBOH AESITENbHOCTH;

MOHMMAHUA UEHHOCTH NPAaBHJI HWHAMBUIYAJLHOTO M KOJUIGKTMBHOTO O€30MAaCHOTO TIOBEICHUS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCJICACTBUNA W HENPUATHS BPEIHBIX NPHUBBIYECK (YHOTPEOJICHUS ANKOTOJsl, HaPKOTHUKOB,
KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4Y€OHO-HCCIIEJOBATEIbCKON JIE€ATENbHOCTH, OOIECTBEHHO
MI0JIE3HOM, TBOPUECKOM U IPYIHX BUJAX JESITEIbHOCTH;

YCTaHOBKHM Ha aKTMBHOE YYacTHE B PEIIEHUWU MPAKTUYECKUX 3a7ad COLMAIbHON HAMpaBICHHOCTH (B
paMKax CBOEro Kjacca, IKOJbI);

UHTEpeca K MPAaKTUYECKOMY H3YyYEHHI0 MNpodeccuil pazIuyHOro pojaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUH 10 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYaJbHONW TpaeKTOpUHM oOpa3oBaHus, Oyayiield npodeccuu
U peajn3alii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XHMMUH,
MHTEPECOB U NMOTpeOHOCTEN 00I11EeCTBA;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTHYECKHU 11€1€CO00pa3HOro OTHOLIEHHS K IMPHUPOJe, KaK MCTOUYHUKY CYLIECTBOBAHHS XH3HHM Ha
3emie;

MOHMMAaHHUS IJI00ALHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMHUYECKHUX MPOIECCOB Ha
COCTOSIHUE NPUPOJHON U COLMAIBHON CPEIbl;

OCO3HaHMsI HEOOXOAMMOCTH  MCIIOJIB30BaHMS  JOCTM)KEHUM XMMHMH I peIIeHUS  BOIPOCOB
PaLMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTHUBHOTO HENPUATUSA JEHUCTBUH, NPUHOCIIIMX BpEel OKpYXKAloLEed MNPUPOJHOM cpene, yMEHMs
IPOTHO3UPOBATh  HEOJArONpPUATHBIE SKOJIOTMYECKHE TIOCIEACTBUS  NMPEANPHUHUMAEMbIX JIEHCTBHHA U
npeaoTBpaniaTh Ux;

HaJIMYUsl Pa3BUTOrO SKOJOTHYECKOTO MBIIICHUS, SKOJOTUYECKON KYyIbTYphl, OMbITA AESITEIbHOCTU
9KOJIOTMYECKON HaNpaBlIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI UMH B MO3HABATEJIbHON, KOMMYHUKATUBHON U
COLMAJIBHOW MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO IPOTUBOCTOSATH UJICOIOTUU XeMo(oouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:



c(OPMHPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
00I11€CTBEHHOHN NPaKTHKY;

NOHMMAaHHS CIEeMU(PUKA XMMUU KaK HayKH, OCO3HaHUS e poiu B (POpMUPOBAHUM PAIOHAIEHOTO
HAy4YHOT'O MBIIUIEHUS, CO3/1aHUHU LEJIOCTHOTO MPEICTABICHUS 00 OKPYKaIOIEM MUPE KaK O €IMHCTBE MTPUPO/IbI
U 4YeloBeKa, B IO3HAHUU IPHUPOJIHBIX 3aKOHOMEPHOCTEH M peIIeHUH HpoOJeM COXpaHEHHs MPUPOJHOrO
paBHOBECHS,

yOeKIEHHOCTH B OCOOON 3HAYMMOCTH XMMHUH JJIsl COBPEMEHHOM IMBHIM3AIMH: B €€ TYMaHUCTHUECKON
HANpaBJICHHOCTH W BAXHOH POJM B CO3/IaHUM HOBOHM 0a3bl MaTepUAIbHOW KYyJIbTYpBI, PEIICHUHU TTI00AIBHBIX
npo0eM YCTOHYMBOIO PAa3BUTHS UEJIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM, MHUILEBOW U 3KOJIOTMYECKON
0€30I1aCHOCTH, B PAa3BUTUM MEIMLMHBL, OOECHEUEHHM YCIOBUH YCIEHNIHOIO TpyZJa M 3KOJIOIMYECKH
KOM(OPTHOM KU3HU KKIOTO WieHa 00IIeCTBa,

€CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH: IIOHMMaHUS CYIIHOCTHM METOAOB ITO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOTy4yaeMble 3HAHUS [l aHAJIM3a U OOBSICHEHUS SIBICHUH
OKPY’KAIOIIEro MUpPa W MPOUCXOJAIIMX B HEM HM3MEHEHHWH, yMEHHUs JenaTh OOOCHOBAHHBIE 3aKIIIOYEHUS Ha
OCHOBE Hay4YHBIX (DAKTOB M HMEIOIINXCS JAHHBIX C LENbIO MOTyYeHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XMMUUYECKUE 3HAHMS JIJIS PELEHUs] IPOOJIEM B peajbHbIX
JKU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON JEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUI0O M CaMOOOpPa30BaHHMIO, K AKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C JKU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TPpYZa B Pa3JIMYHbIX cepax NpodhecCHOHATBHOM 1A TeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3yiabTaTbl OCBOEHHUS Y4eOHOTo mnpeamera «XHUMHs» Ha YpPOBHE CPEIHEro 0O0ILero
00pa3zoBaHus BKIIOYAIOT:

3HAUUMBIE JIsI JOPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIINXCS MEKIUCITUTIMHAPHBIE (MEKITPEIMETHBIC)
oOIIeHayYHbIE MOHSTHS, OTPaKaoIIUMEe IEIOCTHOCTh HAay4YHOM KapTHHBI MHpa U CHEIUPUKY METOJO0B
IMMO3HaHHsA, UCITIOJIB3YCMbBIX B €CCTCCTBCHHBIX HAYKaX (MaTepm{, BCIICCTBO, DHEPIUA, ABJICHUC, ITPOLECCC, CUCTEMA,
HAy4YHBIA (aKT, MPHUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCISAOBaHNEe, HaOJII0ICHNE,
U3MEepEeHHe, SKCIIEPUMEHT U IPYTHUE);

yVHHUBEpcaldbHble y4eOHble JeicTBUs  (IO3HaBaTelbHbIE, KOMMYHUKATHUBHbBIE, PETYISATUBHEIE),
obecrieunBarone  (GopmupoBaHue  (PYHKIIMOHAIBHOW TPaMOTHOCTH H  COIMAJIBHOW  KOMIIETEHIIUU
00ydJaromuxcs;

CIIOCOOHOCTh OOYyYarOMIMXCs MCMHOJIb30BaTh OCBOCHHBIE MEXKIUCIHUILUTMHAPHBIE, MHPOBO33PEHUYECKUE
3HAHUS U YHUBEPCAIbHbIE YdeOHbIE IEHCTBUS B IO3HABATENILHOMN U COITMAILHOM MPaKTUKE.

MeTaHpeHMeTHBIe PE3YIBTATBI OTpaXarOT OBJIAJACHUC YHHBCPCAJIbHBIMU y‘-Ie6HBIMI/I IIO3HABaTCJIbHBIMU,
KOMMYHUKATHBHBIMU U PETYIATUBHBIMHA )IGfICTBI/ISIMH.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY el CTBUSIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U aKTyaTM3UPOBAThH IIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTpECIATh TeJIM JACSITeILHOCTH, 3aj7aBas IMapaMeTpbl W KPUTCPUU WX JOCTH)KCHHS, COOTHOCHTH
pe3yIbTaThl ACSITENLHOCTH C TOCTABICHHBIMU IEJISIMU;



UCMOJIb30BaTh IPU OCBOCHHUM 3HAHWUN INPHUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIIEIATH XapaKTEpHbIE
IOPU3HAKU TOHATMH M YCTaHABIMBATh MX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHSTUSA JUIS
00BSICHEHUS OTAETBbHBIX (PAaKTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE pPACCYKACHUA (MHAYKTHUBHBIC, JAEOYKTUBHbIE, [0 QAHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYUHS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYITHPOBATH BBIBOABI M 3aKIIIOYCHHUS;

IPUMEHATh B IPOLIECCE II03HAHUS, HMCIOJIb3YEMble B XMUMHM CHMBOJMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa30BbIBaTh MOJICJIbHBIE ITPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) 3JI€MEHTa, XUMHUYeckast (popmyia,
YpaBHEHME XUMMUYECKOW peaklUM — IpH PEHIEHUH Yy4eOHBIX IO3HABATENbHBIX W IPAKTHYECKHX 3ajad,
IPUMEHATh HAa3BAaHHbIE MOJEIBHBIE MPEACTABICHUS JUISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB HM3y4aeMbIX
BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LEJM U 3aJa4d HCCIEIOBAHUS, HCIIOJIb30BATh IIOCTABJICHHBIE M CAaMOCTOSATEIbHO
chopMyITHPOBaHHBIC BOIPOCHI B KAY€CTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI 111 (DOPMHUPOBAHHSI TUIIOTE3BI 10
IPOBEPKE NPAaBUIBHOCTH BBICKA3bIBAEMbIX CYXK/ICHUMH;

BJIAJICTh HaBbIKAMHM CAaMOCTOATENBHOTO IJAHUPOBAHUS M IPOBEACHUS YUYCHMUYECKHX HKCIEPUMEHTOB,
COBEpLIEHCTBOBATh YMEHUS HAOIIOAATh 32 XOJIOM IIPOLIECcCca, CAMOCTOSITENIbHO TPOrHO3UPOBATh €r0 pe3yJibTar,
dbopmynupoBath O00O0OIIEHUST U BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCICIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MIPOAETIAaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIeOBAaTEIbCKOM M TPOEKTHOM AEATeNbHOCTH, IPOSBIATH
CIIOCOOHOCTP U TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELIEHUs MpaKTUYEeCKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HMCTOYHUKAX HHPOpManuu (HAayyHO-TIOMYJsipHAs JIMTEpaTypa
XUMHUYECKOTO COJIep)KaHus, CIpaBOYHbIE MOCOOUs, pecypchl VHTepHeTa), aHAIM3UPOBATh HHPOPMAIIIO
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

(GopMynMpoBaTh 3ampockl U MPHUMEHATh PA3JIMYHbIE METOABI MPH MOUCKE M OoTOOpe MH(pOpMaIuy,
HE00XO0IMMOM /7151 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeeIEHHOrO TUIIA;

NpUOOpEeTaTh OMNBIT MCIOJIB30BaHUS WH(GOPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHH M pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY IMpeAcTaBlIeHUs HHPOpMaluu (CXeMbl, rpaduky,
JarpaMMbl, TaOJIULbI, PUCYHKH U IpYTHE);

UCIIONIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpeJICTBAa Npu paboTe ¢ XUMHUYECKOH HUH(popMaiuei:
NPUMEHSTh MEXIpeaMeTHbIe (PU3nYecKue U MaTeMaTHueCcKHe) 3HaKU U CUMBOJIbI, (hOpMyIbl, aOOpeBHaTypHI,
HOMEHKJIaTypYy;

UCIIOJIb30BaTh M MPeoOpa3oBhIBAaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Ogi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BOIPOCHI 1O CYHIECTBY OOCYX/JIaeMOI TeMbl B XOJ€ IUaNora W/Hin JUCKYCCHUHU, BBICKA3bIBAaTh
uzaeu, GopMyIupoBaTh CBOM MPEI0KEHNSI OTHOCUTENIBHO BBITIOJIHEHUS MPeI0KEHHON 3a/1auu;

BBICTYIIaTh C MIPE3EHTALIMEN pe3yIbTaTOB [103HABATEIBHON EATEIBHOCTH, IIOJYUYEHHBIX CAMOCTOSTEILHO
WIM COBMECTHO CO CBEPCTHHKAMHU IPU BBINOJHEHUH XMMHUYECKOTO SKCIIEPUMEHTa, MPaKTHUYEeCKONH paboThl 1o



UCCIIC/IOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peajH3allyd y4eOHOro MpoeKTa U (POPMYIUPOBATh BBIBOJIBI IO
pe3yibTaTtaM IMPOBEACHHBIX HCCICIOBAHUN TMYTEM COTJIACOBAHUS TO3MIMH B Xoje OOCYXJCHUS M OOMeHa
MHEHUSMHU.

OBRi1ajieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENILHO IJIAHUPOBaTh M OCYHIECTBISITH CBOKO IMO3HABATEIBHYIO ICATEIBHOCTD, ONMpEAeisis e
HeNd W 3aJadd, KOHTPOJIMPOBaTh M 1O Mepe HEOOXOJAMMOCTH KOPPEKTHPOBATH MpPEUIaraeMblii airOpuTM
JEHCTBHUI NP BHIMOJTHECHUH YI€OHBIX U MCCIIEA0BATEIbCKUX 3a/1a4, BRIOMpaTh Haubosee 3 GeKTUBHBIN CIIOCO0
WX PENICHUS C YI4ETOM TOJTyUeHHUsI HOBBIX 3HAHHH O BEIIECTBAX M XUMHUYCCKHUX PEAKIIHIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIIPHOCTH HAa OCHOBE CAaMOAHAIM3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpaXkaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XHUMHYECKON COCTaBISIONICH €CTeCTBEHHO-HAYYHOW KapTHUHBI
MHpa, POJIM XUMHUH B TIO3HAHUH SIBIICHUH MPHUPOJBI, B (POPMUPOBAHUN MBIIUICHUS M KYJIbTYPbl JIUYHOCTH, €€
(YHKUMOHAIBHON TIPaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHUs MPAaKTUYECKUX 3ajad U HKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIQ/ICHUE CHUCTEMOM XMMMUYECKHUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAralolIUe IOHATUSL
(XMMUYECKUII ~ 3J€MEeHT,  aTOM,  DJJIGKTpOHHAas ~ 000J04YKa  aToMa,  MOJIEKyJla,  BaJEHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, XUMHUECKasi CBA3b, CTPYKTypHas (popmyia (pa3BEpHyTas U COKpallEHHas), MOJIb,
MOJISIpHAsi Macca, MOJISIpHBI 00BEM, yriiepoAHbIi cKeneT, (yHKUMOHAJIbHAs TpyIa, paaukai, U30MepHs,
MU30MEphI, TOMOJIOTMYECKUN psiZl, TOMOJOTH, YIIEBOAOPOJBI, KHCIOPOJA M a30TCOAEpP/KAIUE COCAUHEHUS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUU U 3aKOHBI (TEOpHUs
CTpoeHHs opraHudeckux BemectB A. M. ByTiepoBa, 3akOH cOXpaHEHHS Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH A3BIK XUMHUH; MUPOBO33PEHUECKHE 3HAHUSA, JIEKAIIME B OCHOBE NIOHMMAaHUS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (PaKTOJOTMYECKHE CBEIEHHs O CBOICTBax, COCTaBe, IMOJYyYEHHHM H
0€30MacHOM HCIOJIb30BAaHUM BA)KHEHIIMX OPraHWYECKUX BELIECTB B OBITY M NPAKTUYECKOW NESATENbHOCTH
YEJI0BEKa;

c(OPMHPOBAHHOCTh yYMEHHUI BBIABIATH XapakTepHble TNPU3HAKU TIOHATHH, yCTaHABIUBaTh MX
B3aMMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOIIME NOHATHS IPU ONMCAaHUM COCTaBa, CTPOCHUS U IIPEBpALICHUN
OPraHUYEeCKUX COCTMHEHUN;

c¢(OpMHUPOBAHHOCTh YMEHUI UCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JJIsl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaiéHHON) (OpMYyT OpPraHUYECKHX BEIIECTB M YPaBHEHHM XHMHUYECKHUX
peaxkuuii, U3roTaBIMBaTh MOJENIN MOJEKYJ OPraHWYECKHMX BEUIECTB I WIIIOCTPALMKA MX XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUHN YCTaHABIMBATh NMPUHAAJIEKHOCTh MU3YyYEHHBIX OPraHMYECKHUX BEIIECTB IO
UX COCTaBy M CTPOCHHMIO K OMNpEICNEHHOMY KIAcCy/TpynIe COeIWHEHHH (YrIeBOAOPOAbI, KHUCIOPOA H
a30Tco/epKalllue  COEJUHEHHUs, BBICOKOMOJIEKYJISIDHBIE  COEAMHEHHs), JaBaTb MM  Ha3BaHUSA IO
cucrematnyeckoid HomeHkiarype (IUPAC), a Taxke NpHBOAWTH TPUBHAIBHBIC HA3BAHHS OTIEIBHBIX
OpraHMYECKUX BEUIECTB (ITWJIEH, MPOMMUJIEH, alleTUJIeH, 3TUJIEHIJIMKOJb, TIULEpUuH, (enon, Gopmanpaeru,



aleTAIbJETH], MypaBbUHasl KMCIIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KACJIOTa, CTCAPUHOBAs KACJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, LEeUI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHUS OIPENCNIATh BUABI XUMHUYECKOW CBS3M B OPraHUYECKHX COCAMHEHUSIX
(oguHapHBIE U KpaTHBIE);

c(OPMHPOBAHHOCTb YMEHHS MPUMEHATh IOJIOXKEHHUS TEOPUU CTPOEHUSI OpraHMYeckux BemiectB A. M.
ByrnepoBa a1 00bsACHEHMs 3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS
Macchl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUIl XapaKTepHU30BaTh COCTaB, CTpPOEHHE, GU3NIECKHE U XUMHUECKUE CBOICTBA
TUIMYHBIX MPEACTaBUTENEH pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, THJIEH, MPOIUJIEH,
anetuieH, 0yraauen-1,3, metunOyranuen-1,3, 6€H30/1, METaHOI, 3TaHOJ, STWIEHIJIMKOIb, TIULEPHH, (eHo,
aleTaIbJETU], MypaBbUHas U YKCYCHasi KUCJIOTHI, IVII0OK03a, KpaxMall, LEeJUII0J103a, AMUHOYKCYCHasi KUCII0Ta),
WUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXKAY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XUMUYECKUX peaKUuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKH YIIIEBOJOPOJHOIO ChIPbs (He(Th, IPUPOIHBIN
ras, yrojb), CHocoObl UX IepepadOTKU U MPAKTUUECKOE IPUMEHEHHUE MPOTYKTOB NEpepadOTKY;

c(OpPMHPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHS 1O XMMHUYECKUM YpaBHEHHSM (Macchl, 00b&Ma,
KOJINYECTBA UCXOAHOTO BEIIECTBA MM MPOJYKTa peakM MO U3BECTHBIM Macce, 00bEMY, KOJINYECTBY OJIHOTO
U3 UCXOJIHBIX BELIECTB WM IPOIYKTOB PEAKLIUN);

c(OpMHUPOBAHHOCTh YMEHUH BJIAJIETh CHUCTEMOIN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOI'O IO3HaHUS,
UCIOJb3YEMBIX B XUMHUHU IPU HM3YYEHUU BEILECTB M XUMHUYECKUX SBICHUM (HAOMIOJeHUE, H3MEpEHUE,
9KCHEPUMEHT, MOJICIMPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XMUMUYECKUE 3HAHUS AJIS NPUHATHS pelleHUil B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COOIIOATh MPaBHIIa TIOJIb30BAHUS XUMHYECKOW TTOCYI0N 1 J1abOpaTOPHBIM
o0opy/soBaHUEM, a TakKe NpaBWJa OOpaIllEHUS C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKLHSIMH IO
BBINOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IUIAHMPOBATh M BBINOJHATH XMMHUYECKMH 3KCIIEPUMEHT (IpeBpalieHus
OpraHMYECKUX BEILECTB MpPU HarpeBaHUM, IMOJYyYEHHE STWIEHAa M H3Y4YEHHE €ro CBOWCTB, KaueCTBEHHBIE
peakuuyu OpraHMYeCKHX BEIIECTB, JAEHATypalus OENKOB INpU HarpeBaHUM, LIBETHHIE peakluu OENKOB) B
COOTBETCTBUHM C TMpaBHJIAMH TEXHMKH O€30IMacHOCTH Npu OOpalleHWH C BeleCTBAMHU U J1a0OpaTOPHBIM
000pyJIOBaHUEM, MPEACTABIATh PE3yAbTaTbl XUMHUECKOTO OHKCIEpUMEHTa B (OpME 3aluCH ypaBHEHHM
COOTBETCTBYIOIIMX peakluii U GOpMyIUpPOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMHUUYECKYI0 MH(OPMALIMIO, MOIYy4aeMYI0 U3
pa3HBIX HCTOYHUKOB (CpesicTBa MaccoBOi nHpopMmaru, IHTepHET U 1pyrux);

c(OpPMHPOBAHHOCTh YMEHHUN COOJII01aTh MPABUIIA 3KOJIOIMYECKH 11eIeCO00Pa3HOTro MOBEACHHS B OBITY U
TPYAOBON JEATEIIBHOCTH B ILEJAX COXPAHEHHS CBOEr0 3/I0pOBbS M OKPYXKAIOUIEH NPUPOIHOW Cpenpl,
OCO3HaBaTh OMACHOCTh BO3/EUCTBUS Ha >KUBbIE OPTaHU3MBI ONpPEAETEHHBIX OPraHUYECKUX BELIECTB, TOHUMAs
cmbica nokazatens [IJIK, mosicHaTh Ha mpumepax crocoObl YMEHBLIEHHS M MPEJOTBPAIICHUS MX BPEIHOIO
BO3/ICIICTBUS Ha OpraHU3M YeJIOBEKa;

JUIsE 00YyYaroIMUXCsi C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3[I0OPOBBS: yYMEHHE NPUMEHATHb 3HaHUSA 00
OCHOBHBIX JOCTYIIHBIX METOJIaX IMO3HAHUS BELIECTB U XMMUUECKUX SIBJICHU;

JUIS CJIENBIX M CINA0OBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO CHUCTEMY
o0o3nauenuii JI. bpaiins 11 3anucu XuMudeckux GopMyil.



11 KUIIACC

[IpenmeTHbIe pe3ynabTaThl OCBOCHHS Kypca «O01mas 1 HeopraHu4ecKas XUMHUS» OTPaXKaIoT:

c(OpPMHPOBAHHOCTh NMPEACTABICHUN: O XUMUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA,
POJIM XMMHHU B TIO3HAHUH SBJICHUN IPUPOABI, B HOPMUPOBAHUM MBIIUICHHS U KYJIbTYPHI INYHOCTH, €€
(GYHKIMOHATBHON rPaMOTHOCTH, HEOOXOMMOH [T PEIICHHUS PAKTUYECKHUX 33/1a4 U HKOJIOTHYECKU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON Cpee;

BJIa/ICHUE CUCTEMON XUMUYECKUX 3HAHHM, KOTOpask BKJIIOYAET: OCHOBOIIOJIAraloIINe MOHITHS (XUMHYECKUN
3JIEMEHT, aTOM, U30TOII, S-, P-, d- 37IEeKTPOHHBIC OPOUTATIH ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM,
BaJICHTHOCTb, DJIEKTPOOTPULIATEIILHOCTh, CTEIICHb OKUCIICHUS, XUMHYECKas CBA3b (KOBaJCHTHAs, NOHHAS,
MeTaJUIMuecKasi, BOJIOPO/IHAs ), KpUCTAIUIMUECKas peIETKa, TUIIBI XMMHUYECKUX PEaKIlfii, pacTBOp,
ANEKTPOIUTHI, HEANEKTPOJIMTHI, SJIEKTPOJUTAYECKAS TUCCOLNAIUA, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKON PEaKIii, XHMUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHs FIEKTPOIUTUUECKON
aucconuanuu, nepuoauyeckuid 3akol . . MenaeneeBa, 3akOH COXpaHEHHUs MACChl BELECTB, 3aKOH
COXPaHEHHUS U MPEBPAICHHS] SHEPTUU MPU XUMUUYECKUX PEAKIIUAX ), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN S3bIK
XUMUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKALME B OCHOBE IOHUMAHUS IPUUMHHOCTU U CUCTEMHOCTH
XUMHYECKHX SIBJICHHM, (DaKTOJIOrMUECKHe CBEACHHS O CBOWCTBAX, COCTABE, MOJIYYCHUU U 6€3011acCHOM
UCIIOJIb30BaHUHU BAKHEUIITUX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOH JEITeIbHOCTH YEeIIOBEKa;

C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ BBIABJIATH XapaKTCPHBIC IIPU3HAKN HOHSITI/If/'I, YCTaHaBJIMBATh UX B3aUMOCBA3b,
HCIIOJIB30BAaTh COOTBCTCTBYIOIIUC ITOHATHUS IIPHU ONMMCAHWU HCOPTaHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ;

c(OpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY IS COCTaBJIEHUs! (POPMYJT BELIECTB U
YpaBHEHUN XMMHUYECKUX peaklnii, cuctemarnyeckyro HoMeHknaTypy (IUPAC) u tpuBnanbHble Ha3BaHUS
OTJIENIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIi ra3, yrieKucIbli ra3, aMMuakx, raimeéHasi U3BeCTh, HeraméHas
U3BECTh, MUTHEBAS COJA, TUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH OIPEAETATh BAICHTHOCTh U CTENIEHh OKUCICHUS XUMUYECKUX AJIEMEHTOB B
COEIMHEHUSX PA3JIMYHOTO COCTaBa, BUJl XMMHUECKOHN CBSI3U (KOBAJICHTHAS, HOHHAS, METAJUTMUECKas,
BOJIOPOJIHAs) B COEIMHEHUSX, TUIl KPUCTAJUIMYECKOM perETKN KOHKPETHOTO BEIECTBA (aTOMHasl,
MOJ'ICKYJU[pHafl, HOHHas, MeTaJ'IJ'H/ILIeCKaSI), xapaKTep Cpejj[BI B BOAHBIX paCTBOan HeOpFaHI/I‘IeCKI/IX
COCJIMHEHM;

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ YCTaHaBJIUMBATh IIPUHAMJICIKHOCTD HCOPTraHUYUCCKUX BCUICCTB IO UX COCTABY K
OHpCI[CJ'IéHHOMy Knaccy/ rpymie COE€TUHEHUI (HpOCTLIC BCIICCTBA — MCTAJIJIBI U HEMETAJIJIbl, OKCHU/BI,
OCHOBAaHUs, KUCJIOTHI, aM(I)OTepHBIC THAPOKCUBI, COJ'II/I);

c(hopMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI TTepuoandeckoro 3akona Jl. 1. Menneneesa u
JEMOHCTPHUPOBATH €r0 CUCTEMATHU3UPYIOIYI0, 00bSICHUTEIBHYIO U TPOrHOCTUYECKYIO (DYHKIINU;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh FJICKTPOHHOE CTPOCHUE aTOMOB XUMHUUYECKHX dJIeMeHTOB 14
nepuooB [lepuoanueckoii cucteMpl XUMUYECKUX 351eMeHToB [1. Y. MenneneeBa, ucmosib3ys MOHITHS «S-, P-,
d-351eKTpOHHBIE OPOUTAIINY, «IHEPTETHUECKUE YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMUYECKUX AJIEMEHTOB U UX COCIMHEHUH Mo nepuoaam u rpynmnam [lepuoandeckoil cucTeMbl XUMUYECKUX
snemenToB M. Y. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh (OMUCHIBATH) O0IME XUMUYECKUE CBOMCTBA HEOPTAHUUECKUX
BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPK/IaTh CYIIECTBOBAHUE I€HETUYECKOM CBSI3U MEXI1Yy HEOPraHUYECKUMU
BEIIECTBAMH C IMOMOIIbIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMHUUECKUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (YUCITY U
COCTaBY pearnpyroIux BEIIECTB, TEIUIOBOMY 3P (EKTy peaKIuu, U3MEHECHHUIO CTETICHEH OKHCIICHUS 3JICMCHTOB,
00paTUMOCTH peaKkllUy, yYacTHIO KaTajlu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTABJIATh YPABHEHUSI peaKLUi pa3InYHbIX TUIIOB, IOJHBIE U COKpAILIEHHbIE
YPaBHEHMsI peaKkIMii HOHHOTO 0OMEHA, YYUThIBAs YCIOBHSL, IPU KOTOPBIX 3T PEAKLIUU UIYT 0 KOHIA;

C(l)OpMI/IpOBaHHOCTb YMeHI/Iﬁ MMPpOBOANTDH PCAKIIUU, ITOATBCPKIAOIIUC KaueCTBEHHBIN COCTaB Pa3JIMIHBIX
HCOPraHNMYCCKUX BCHICCTB, PACIIO3HABATDb OIIBITHBIM HYTGM HOHBI, MTPUCYTCTBYIOIINUC B BOAHBIX PACTBOpPAX
HCOPTaHNYCCKUX BCIICCTB,

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBAThH CYIITHOCTh OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIINIl
MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OanmaHca STUX PeakIuii;

c(hOPMHUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIINH OT Pa3IuIHbBIX
(hakTOpOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3/ICHCTBHS
(mpuniun Jle [latense);

Cq)OpMI/IpOBaHHOCTB YMeHI/II\/’I XapaKTCPU30BaTh XUMHUUYCCKUEC ITPOUECCCHI, JICKAIIUEC B OCHOBC ITPOMBIINIJIICHHOT'O
MOJIYYCHHUA cepHoﬁ KHUCJIOTBI, aMMHaAKa, a TaKX¢C C(l)OpMI/IpOBaHHOCTB Hpe,I[CTaBJ'ICHI/Iﬁ 00 O6H.[I/IX HAay4YHBIX
MMPUHIMUITIAX U 9KOJIOTHYCCKHUX npo6neMax XUMHYECKOTO IMTPOU3BOJCTBA,

c(hOopMUPOBAHHOCTh YMEHUM MTPOBOIUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM TTOHSITHUSI «MaccoBasi J0JIsl BEIIECTBA B
pacTBope», 00bEMHBIX OTHOIIECHUH Ta30B IPU XUMHUYECKHUX PEAKIIUIX, MACCHI BEIIECTBA I 00bEMA ra30B MO
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacCe WM 00BbEMY OHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
TEIUIOBOTO d(eKTa peakIiK Ha OCHOBE 3aKOHOB COXPAaHEHUSI MAcChl BEIIECTB, IPEBPAIICHUS U COXPAHECHUS
SHEpruuy;

c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOIaTh MPaBHJIa TTOJIB30BAHUS XUMUYECKON TTOCYA0M U TaOOpaTOPHBIM
o0opyoBaHNEM, a TAaK)Ke MTpaBUiIa OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUHU C HHCTPYKITUSMU T10
BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;



c(OPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBITIOIHATH XUMUYECKUIT SKCIIEPUMEHT (pa3iioskeHHe IepOKCUIa
BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C TOMOIIBIO
YHUBEPCAILHOTO HHANKATOPA, BIMSIHNAE Pa3INnYHbIX (PaKTOPOB Ha CKOPOCTH XUMHUYECKOI peaklny, PeaKIuu
MOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIK Ha Cylb(daT-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUSI,
peleHne SKCIepUMEHTAIbHBIX 3a/1a4 o TeMaM «MeTauib» 1 «HeMmeTalis») B COOTBETCTBHH € TPaBUIIAMHU
TEXHUKU 0€30MaCHOCTH IPU OOPAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM, IPEACTABIIATh
pe3yabTaThl XUMHUYECKOTO IKCIIEPUMEHTA B (pOpME 3aIICH YpaBHEHUH COOTBETCTBYIOLINX PEAKLUN U
(GbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHATM3UPOBATH XUMUYECKYIO HH(OPMAIIHIO, TOTyJaeMyI0 U3 pa3HbIX
UCTOYHUKOB (CpeaCcTBa MacCOBOM KOMMYHHKAINHU, IHTEpHET U APYTUX);

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO,I[aTb IIpaBujia SKOJOIrH4CCKHU ueﬂecoo6pa3Horo IIOBCACHU B 6BITy u
pr,[[OBOfI ACATCIIbHOCTU B LICJIIX COXPAaHCHUS CBOCTO 3JOPOBbA U OKPY)KB.IOH_IGI‘/‘I HpHpOI[HOﬁ Cpcabl,
0CO3HAaBaTh OMMACHOCTH BO3JICHCTBHUS Ha JKHBbBIC OpraHU3Mbl OHpeI[eJ'IéHHLIX BCIICCTB, ITIOHMMAas CMBICJI
IIOKa3aTcJia HI[K, IMOSICHATDH Ha ITPpUMEpaAxX CIIOCOOBI YMCHBIICHUSA U ITPEAOTBPALICHUA UX BPCAHOI'O
BOSﬂeﬁCTBHH Ha OpraHu3M 4YCJIOBCKA,

JIIA 06yqa}0mnxc;1 C OI'paHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA: YMCHUC IPUMCHATHL 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX MCTOJax IMO3HAaHHWA BEIICCTB U XUMHUYCCKUX ﬂBHeHI/IfI;

JUISL CIIETBIX U CIa00BUIAIINX O0yUaOIIMXCS: YMEHHUE UCII0JIb30BaTh PEIbe(PHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMuueckux Gopmyt.



Ilepeyenns (koaudukaTop) NpoBepsieMbIX
TpeOOBaHMIl K MeTaNPeAMEeTHBIM Pe3yJibTATaM OCBOEHHSI 0CHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero oopa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K METANPEAMETHBIM pe3yIbTaTaM OCBOCHUS
MIPOBEPSEMOT0 | OCHOBHOI 00pa30oBaTebHOM MPOrPaMMBI CPETHETO O0IIIETO 00pa30BaAHMS
TpeOoBaHUs
1 [To3HaBaTenbHBIC YHUBEPCATIbHBIC YUeOHBIC ecTBUSA (nanee - YY [])

1.1 Ba3oBele mornueckue neicTBUs

111 VYcraHaBiIMBaTh CYyIIECTBEHHBIN TPU3HAK WIA OCHOBAHUS JUIsl CPABHEHMS,
KJIaCCU(UKAIUU ¥ 0000IICHHUS

112 BbISIBISTE  3aKOHOMEPHOCTH ¥ NPOTUBOpPEUYHMsT B  pacCMaTpPHBAEMBIX
SIBIICHUSIX

113 CamocrositenbHO  (OpMYyIMpOBaTh U aKTyaJM3UpPOBaTh  Ipolsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPEeINATh LEeNU ACSITeIbHOCTH, 337aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS

114 BHOCUTP  KOpPpEKTHBBI B  JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pE3yNIbTAaTOB LIETISIM, OLIEHUBATH PUCKH MOCJIEICTBUI 1€ATETbHOCTH

115 Pa3BuBaTh KpeaTMBHOE MBILICHHE IIPU PEIIEHUH )KU3HEHHBIX MTPo0OIeM

1.2 Ba3oBbie uccieqoBareIbckue IeiCTBUS

121 Bnagerr  HaBblkamMu ~ y4eOHO-MCCIIEOBAaTENILCKOM M IPOEKTHOMN
JeSITeTHHOCTH, HAaBBIKAMH pa3penieH st IpooiemM

122 OBnajgeHue BUIAMH JESITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHpeTalnnu, NpeoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX yUEOHBIX
CUTYaIlUsX, B TOM YHCJIE IIPH CO3/IaHUM YUEOHBIX U COIIMATIBHBIX TPOEKTOB

123 @dopMupOoBaHME HAYYHOTO THIIA MBIIUICHUS, BIAJCHUE HAy4HOM
TEPMUHOJIOTHEN, KITFOUEBBIMHU TIOHSATHSIMHA U METOJIAMH

1.24 BBISIBIIATE TIPUYMHHO-CIICICTBEHHBIC CBS3M W aKTyalM3HpPOBATh 3aady,
BBIJIBUTaTh THIOTE3y €€ pELIeHHs, HaXOAUThb apryMeHThl  JUis
JIOKa3aTeIbCTBa CBOMX YTBEP)KACHWH, 3a7aBaTh MapaMeTpbl U KPUTECPHH
pelieHus

125 AHanM3UpoBaTh MOJYYEHHbIE B XOJE peIICHUS 3aJauyd  pe3yibTaThl,

KPUTHYCCKHU OLICHHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MCHCHUC B
HOBBIX YCJIIOBUAX




1.2.6

YMeTh epeHOCHTh 3HAHUS B MO3HABATEIBHYIO U IPAKTHYECKYIO 00IacTH
KHU3HEICATEIILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JI1aCTei;
OCYILECTBIISATH IIEJICHAIIPABIICHHBIH IMOMCK MEPEHOCA CPEACTB U CIIOCOO0B
JIEeHCTBUS B TPOGECCHOHATBHYIO CPEy

1.2.7

CrocoOHOCTb M TOTOBHOCTh K CAMOCTOSITEIBHOMY TIOMCKY METO/I0B
peliCHUsA MPAKTUYCCKUX 3aJad, MNPUMCHCHUIO Ppa3JIMYHbIX MCETOJ0B
NO3HAHUS;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3a7aydl B 00Opa30BaTELHON
JeATEIIbHOCTH U KU3HEHHBIX CHTYaIHSIX;

CTaBUThb HpO6JIeMI>I " 3a7la4u, JOITYCKArIHE AJIbTCPHATUBHBIC PCUICHU A,
BBIJIBUTaTh HOBBIC HJICH, TIPEIIaraTh OpUTHHAIBHBIE TOJXO/IbI M PELICHUS;
pa3pabaThIBaTh IJIaH pelIeHUs MPOOJIEMbI C YIETOM aHaM3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEepUAILHBIX PECYPCOB

13

Pa6ora ¢ nadopmarmeit

131

Brnanerr HaBbIKamu TONydeHHsT WHGOpPMAIMA M3 HMCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISATh MOUCK, aHAJIU3, CUCTEMAaTU3aLUIO
U UHTEpHnpeTanuio WHGOpPMAlMKW  pa3IUYHbIX BUAOB H  ¢dopMm
IIPEJICTaBICHUS

132

CoznaBaTh TEKCTHl B PAa3IUYHBIX (QopMaTax C Y4eTOM Ha3HauYeHUs
uH(pOpMallMM W LEJIeBOW ayAUTOPUU, BBHIOMpas ONTHUMAIbHYIO (opMy
MIPEICTABICHUS U BU3YATU3AIUN

133

OI_ICHI/IBaTL AOCTOBECPHOCTD, JETUTUMHOCTD I/IH(I)OpMaI_II/II/I, €C
COOTBETCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKHUM HOpMaM

134

Hcnonp3oBaTh cpeacTtBa HMHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B  PELIEHWHM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpPraHU3allMOHHBIX 3a7lad € COOJIOZCHHEM TpeOOBaHUI SPrOHOMUKH,
TEXHUKU OE€30MacHOCTH, TUTHEHBI, PECYpCcOCOEpex EeHMs, MpPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€301MacHOCTH

135

Brnanerr  HaBbIKAaMU ~ paclo3HaBaHWS W 3alIUTHl  WH(OpMAIIUH,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JTUYHOCTH

KommyHnukaTtuBHble YV /|

2.1

Oo01enne

2.1.1

OcymecTBISITh KOMMYHHKAIIUU BO BCEX Cepax KU3HH,
BIIAJICTh PA3IMYHBIMU CIIOCOOaMM OOIIIEHUS ¥ B3aUMOJICHCTBUS

2.1.2

PaSBepHYTO 1 JIOTUYHO H3J1araTb CBOIO TOYKY 3pC€HUSA C UCITOJIB30BaHUEM
SA3BIKOBBIX CPEACTB




2.1.3

AprymMeHTHpOBaHHO BECTH JUAJIOT

3 Perynarusneie YV /|
3.1 Camoopranuzarus
3.11 CaMoCTOSATENbHO  OCYUIIECTBIISATH  IO3HABATENIbHYIO  JESITENbHOCTD,
BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4u B
00pa30BaTeNbHON IEATETPHOCTH U KU3HEHHBIX CUTYaIUsX;
JlaBaTh OIICHKY HOBBIM CUTYaIUsIM
3.1.2 CaMOCTOATEIPHO COCTABJIATh IUIAH PEIICHHUS TPOOJIEMBI C  y4ETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIIOUTEHUIA;
JenaTb ~ OCO3HAaHHBIA  BBIOOpP,  apryMEHTUpOBaTb  €ro,  Oparh
OTBETCTBEHHOCTH 32 PEIICHHUE;
OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
croco0cTBOBaTh ()OPMUPOBAHUIO M TPOSBICHHUIO IMUPOKOW IPYIUIIUU B
pa3HbIX 00JaCTIX 3HAHUN
3.2 CaMOKOHTPOJIb
3.21 JlaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, BHOCUTh KOPPEKTUBHI B JICATEIIEHOCTD,
OIICHUBATh COOTBETCTBUE PE3yIIHTATOB IEIISIM
3.2.2 Brnagets HaBblkaMu TI03HABaTENbHOH pedieKCHMH Kak OCO3HAHHS
COBEpIIIaeMbIX NEHCTBUI U MBICTUTENBHBIX MPOIECCOB, UX PE3yIbTAaTOB U
OCHOBaHHIA;
UCIIOJIb30BaTh IMpHEMbl pedrekcuu [Uisi OLEHKU CHUTyaluu, BbIOOpa
BEPHOTO PEIICHUS;
yMETb OLICHMBATh PHCKHM U CBOEBPEMEHHO MPUHMMATh DPELICHUS MO HX
CHIDKEHUIO
3.3 DOMOIMOHATBHBIA UHTEIIEKT, MPEANoIaraiuil copMIpOBaHHOCTD:

CaMOpPETYJIMPOBAHHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBE/IEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
SMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOLIEH CTPEMJICHHE K JOCTHKECHHIO LIEJIH
U yCrexy, ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE IEUCTBOBATh, UCXOIA U3
CBOMX BO3MO>KHOCTEH




TEMATHYECKOE IINTAHUPOBAHHME 110 YYEBHOMY IIPEAMETY «XUMMHSA»

10 KJIIACC
Tema Koimuye Buabl 1eareJJbHOCTH DJIEeKTPOHHbIE
Ne CTBO
n/n (unposrie)
aKaJaeM.
YACOB yOpa3oBaTe/bHbIepec
ypchbl
Teopernueckue 3
OCHOBBI OPraHMYeCKOu
XHMUH
PackpsiBaTh ponb
OpPraHMYeCKO XHMMUH B
[Ipeamer oprannveckoin Hinpone, XapakTepu3oBarb hty ://S.ChOOI_
) collection.edu.ru/ca
XUMHH, €€ 1 ee PackprIBaTh CMI)IfJI talog/rubr/528b6fb
BO3HUKHOBEHUE, U3y4aeMbIX MTOHSATHIA 1.9864-9327-5a1-
pa3BUTHE U 3HAUYCHUE (BBISIBIIATH UX XapaKTepHBIC 21785b646a41/
NPU3HAKH), YCTAaHABIMBAThH
UX B3aUMOCBSI3b.
IIpuMeHATH MOI0KEHUS
Teopust cTpoeHwUst TEOPUHU CTPOCHUS http://school-
OpraHMYeCKUX OpPraHUYECKHX BEIIECTB A. collection.edu.ru/ca
coenquHeHnil A. M. 1 M. Bytieposa s talog/rubr/528b6fh
Bbytneposa, eé 00BsICHEHUS 3aBUCUMOCTHU 1-98e4-9a27-5ael-
OCHOBHBIE TOJIOKEHHUS CBONCTB BEILIECTB OT UX 2f785b646a41/
COCTaBa U CTPOEHHUSI.
Hcnonp30BaTh XUMUYECKYIO
Mpencrasnene o CHUMBOJIMKY /ISl COCTaBIICHUS
KJIacCU(pHUKALUH ZITOHeKyMp HeReH ; . http://school-
OpPraHMYECKUX BEIIECTB. pyKTyPHHXV (pasBEpryTOl, collection.edu.ru/ca
Homenknarypa 1 COKPAILEHHOI) popayt talog/rubr/528b6fb
(cucremarnueckas) u OOfaHquCKHX BeIect. 1-98e4-9a27-5ael-
TPUBHAIbHBIC Ha3BAHUS peJIeJ'ISITIZ B 2f785b646a41/
XUMHYECKOH CBSI3U
OpPTaHUYECKUX BEIIECTB
(omuHapHBIE, KpaTHBIE) B
OpPraHUYECKUX COCTUHEHUSX.
13,
Yraesogopoabl IPpP-1
KP-1
AJKaHBI: COCTaB U 1 Mcnonb30BaTh XUMHUYECKYIO http://school-

CTPOCHUC,

CUMBOJIMKY IJId COCTAaBJICHUA

collection.edu.ru/ca
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TOMOJIOTUYECKUH P

Meran 1 3TaH —
IIPOCTEUIINE
MPEJICTaBUTEIN aTKaHOB

AJIKeHEI: cocTaB U
CTpPOEHHE, CBOMCTBA

MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIIEHHOM) hopMyIT
OpraHUYECKUX BEIIECTB.
VYcranaBnuBarh
MPUHA/IJICKHOCTD BEIIECTB K
oTpezieIecHHOMY KJlaccy

Onpenenars BUIbI
XMMHYECKOH CBSI3U B
MOJIEKYJIaX yIJIEBOJOPOIOB;
XapaKTepU30BaTh
3aBHCHUMOCTb PEAKLIHOHHON
CIOCOOHOCTH YTJIEBOJOPO/IOB
OT KPaTHOCTH KOBAJICHTHOM
CBsI3U. XapaKTepu30BaTh
COCTaB, CTPOCHHE,
IpUMEHEeHHe, PU3NUEcKue u
XMMHYECKHE CBOICTBA,
Ba)KHEHUIIME CIOCOOBI
MIOJIy4EHUS TUIIMYHBIX
IIPEACTABUTENEH Pa3JIMYHBIX
KJIACCOB YTJIEBOJIOPO/IOB
(mMeraHa, 3TaHa)

XapaxkTepu3oBaTh COCTaB,
CTpOEHUE, IPUMEHEHHUE,
bu3HYecKre U XUMHUYECKUE
CBOMCTBA, BayKHEHIIIIIE
CHocoObI OTyYEHUs
TUMMYHBIX MPEJCTaBUTENCH
Pa3IMYHBIX KJIACCOB
YTJIEBOJOPOJOB

talog/rubr/528b6fh
1-98e4-9a27-5ael-
2f785b646a41/

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

talog/rubr/528b6fh
1-98e4-9a27-5ael-
2f785b646a41/

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

talog/rubr/528b6fh
1-98e4-9a27-5ael-
2f785b646a41/

OTUJEeH U IPONUIEH —
MIPOCTEUILINE
IIPEICTaBUTENN aJIKEHOB

[IpakTuueckas pabora
Ne 1. «Ilony4yenue
STUJICHA U U3yUYEHHUE €TO
CBOMCTB»

XapakTepu3oBaTh COCTaB,
CTpPOCHHE, IPUMEHEHHE,
bu3HYecKre U XUMHUYECKUE
CBOICTBA, Ba)KHEUIIIHE
CHOCOOBI MOTyYSHUS
TUMHUYHBIX NPEJCTaBUTENECH
AJIKEHOB

IIpeacraBnsaTe pe3yabTaThl
HKCIIEpUMEHTa B (popme
3alliCH ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIIMN 1

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

talog/rubr/528b6fb
1-98e4-9a27-5ael-
2f785b646a41/

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

talog/rubr/528b6fh
1-98e4-9a27-5ael-
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JC€JIaTh BBIBOAbBI HA UX
OCHOBC.

2f785h646a41/

Aunkanuensl. byranuen-
1,3 u meTunOyTaaueH-

Ha3sriBath BemecTBa 1o
CUCTEMATUYECKOU
HOMEHKJIATYpE; IPUBOIUTH

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

9 1,3. [Tonyuyenue TEHLIC HA3BA talog/rubr/528b6fb
TPUBUAJIBHBIE HA3BAHUS
CHHTETHYECKOTO op . JUN— 1-98e4-9a27-5ael-
TIEJIBHBIX [IPEICTaBUTENCH
Kay4dyKa M Pe3UHBI P 2f785b646a41/
YIJIEBOJOPO/IOB.
XapaxkTepus3oBarb COCTAB,
AJIKMHBL: COCTaB U CTPOEHHE, IPUMEHEHHE,
P P http://school-
0COOCHHOCTH CTPOEHHUS, bu3HYECKIE ¥ XUMHUYECKHE )
OMOOLYHECKI: CBOHCTRA. BaKHEHIIIE collection.edu.ru/ca
TOMOJIOTHUYECKUI P, BOICTBA, BAKHEHIIIN
10 PR P ; : talog/rubr/528b6fb
TUJICH — CII0COOBI IIOJyYEHUS
HETIITEH = i . 1-98e4-9a27-5ael-
[IPOCTEHNIIINIA TUIINYHBIX [IPEACTABUTEICH
P pea 2785h646a41/
[PEICTABUTEIL AJIKUHOB pa3IUYHBIX KJIACCOB
YIIIEBOIOPOJIOB
[TpoBoauTh BeuMcneHus: s http://school-
Brrunciienus mo OTpEeICTCHUS MOJICKY ISIPHOM collection.edu.ru/ca
11 yYpPaBHEHHIO (bopMyJIBI OPraHUIECKOTO talog/rubr/528b6fb
XUMHUYECKON pPEeaKIuu BEIIECTBa, IO YPAaBHEHUIO 1-98e4-9a27-5ael-
XMUMHUYECKON PEaKIiH. 2f785b646a41/
XapakTepu3oBarb COCTAB,
CTpOEHHE, IPUMEHEHHUE,
P P http://school-
bu3MUECKHE ¥ XUMUYECKHE )
Apenbl: OEH3011 1 . N collection.edu.ru/ca
CBOMCTBA, BaYKHEHIIINE
12 Tosyost. TOKCUYHOCTh 5 talog/rubr/528b6fb
CIIOCOOBI TIOJTyUEHUS
apeHoB i . 1-98e4-9a27-5ael-
TUIWYHBIX [IPEICTABUTENEH
P 2785h646a41/
pa3IUYHBIX KJIacCOB
YTJIEBOIOPOIOB
PackpbIBaTh CMBICIT
U3y4aeMbIX ITOHATHH
BBIABIISITH MX XaPAKTEPHBIC
( Parctep http://school-
I'eneTnyeckas CBA3b NPU3HAKK), YCTAaHABIMBATH )
CBOLODOO AlMOCRS3 collection.edu.ru/ca
JIEBOI B, UX B3aUMOCBSI3b,
13 _ . ep f S talog/rubr/528b6fb
IPUHAIEKAUX K UCIIOJIB30BATh
P 1-98e4-9a27-5ael-
a3JIMYHBIM KJ1accam COOTBETCTB Y€ TIOHSTHSI
P yiott 2785h646a41/
IPU ONKMCAHWU COCTAaBa,
CTPOEHHMS U TIPEBPAICHUIN
OpPraHMYECKUX COCAMHEHHUI.
[MpupoaHbIe HCTOYHUKU XapaxkTepu3oBaTh uctounuku  http://school-
14 yTIEBOIOPO/IOB: YIIE€BOIOPOAHOTO CHIPBS collection.edu.ru/ca

IIPUPOJHBIN ra3 u

(He(Th, MPUPOIHBIN Ta3,

talog/rubr/528h6fh
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MOTNTYTHBIE HEPTIHBIE
rassl, HeQTh U
IIPOIYKTHI €€
nepepaboTKH

yroJib), ClIOCOOBI X

nepepadOTKU U MPAKTHUECKOE

MIPUMEHEHHUE MOTy4aeMBbIX
MPOJYKTOB.

1-98e4-9a27-5ael-
2f785b646a41/

IIpupoHbIE UICTOYHUKHU

XapakTepru3oBaTb HCTOUHUKH

YIIIEBOOPOIOB: YIIIEBOAOPOIHOTO ChIPhS http://school-
NPUPOJHBIN ra3 u (HedTh, IPUPOTHBII T'a3, collection.edu.ru/ca
15 MOy THBIE HEPTIHBIC 1 yroJib), CIOCOOBI UX talog/rubr/528b6fb
ra3bl, HeQTh U nepepaboTku u npaktuueckoe — 1-98e4-9a27-5ael-
MIPOAYKTHI €€ [PUMEHEHHE TIOTy4aeMBbIX 2f785b646a41/
nepepadoTKu MIPOIYKTOB.
http://school-
KonrpomsHas pabora 1mo collection.edu.ru/ca
16 pasneny 1 talog/rubr/528b6fb
«YTII€BOI0POABI» 1-98e4-9a27-5ael-
2f785b646a41/
Kucaoponconep:xkamue 13,
opraHuveckKue p-1
COeIMHEeHUS KP-1
PackpsiBaTh cMBbICT
M3y4aeMbIX MOHSATUI
BBISIBIISITh X XapPaKTEPHbIC
[IpenenvHbIe 1('IpI/I3HaKI/I) yCTaII;aBJII/IEaTB w
_ ’ collection.edu.ru/ca
o vy s,
Bonopoanas cBsi3b COOTBETCTBYIOIIUE MTOHSTHUS L-S6ed-9a27-508 ]
2f785b646a41/
IPY ONMCAaHUU COCTAaBA,
CTPOEHHUSI U MPEBPALICHUI
OPraHUYECKUX COCTUHECHUH.
YcranaBnuBaTh
MPHUHAJICKHOCTD BEIIECTB K htto://school-
MHOroaToOMHbBIE ONPSACICIHOMY Ja1acey 1o collection.edu.ru/ca
18 CIMPTHI: ATUIICHTIIUKOJIb 1 :IZZE:JTEI I:;pr:)OeHmo, talog/rubr/528b6fb
Y TJIMLEPUH CHCTEMATHYECKO 1-98e4-9a27-5ael-
2f785b646a41/
HOMEHKJIAType; MPUBOIUTH
TPUBHAJIbHBIC HA3BAHUS
XapakTepu3oBaTh COCTAB, http://school-
DeHO: CTpOEHHUE -
CTpOeHHE, IPUMEHCHHE, collection.edu.ru/ca
19 Z?{J;iZE:KiZSH%CKHe 1 bu3nUecKre 1 XUMHUECKUE talog/rubr/528b6fb
. CBOICTBA, BAXKHCHIIIHE 1-98e4-9a27-5ael-
CBOHCTEA, TPHNMCHEIHE CHOCOOBI MOTYyYSHUS 2f785b646a41/
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TUTIAYHBIX MPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB
KHCIIOPOJICOACPIKAIIUX
COCIMHEHUH (MeTaHoIa,

ATaHOJIa, TJIUIIeprHa, (heHoa)

XapaxkTepus3oBarb COCTAB,
CTpPOEHHE, IPUMEHEHHE,
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA, BayKHEHIIIIIE

http://school-

ANbIEruibr: CHOCOOBI MTOTYUYCHHS collection.edu.ru/ca
20 bopmansaerua u TUIHYHBIX MIPEICTaBUTEICH talog/rubr/528b6fh
arerajgbpIerua. ANeTox Pa3IMYHBIX KJIACCOB 1-98e4-9a27-5ael-
KHCJIOPOICOICPIKAIINX 2f785b646a41/
COCJIMHEeHU I
(popmainbneruna,
aleTaNbIeTUIA)
XapakTepHu30BaTh COCTaB,
CTpOCHHE, TPUMCHECHHE,
(1)H3flqec1<ne u XHUMquCKHe hito-//school-
OIHOOCHOBHBIC CBOICTBA, BAKHCHIIINC _p?_
collection.edu.ru/ca
91 HpGé[GJII:HI:Ie | CIIOCOOBI TIONTyYeHUS ) talog/rubr/528b6fb
KapOOHOBBIC KHCIIOTHI: TUIUYHBIX MIPEACTaBUTEIICH 1-9864-9227-5a61-
MypaBbUHAS U YKCYCHasI pa3IMYHbIX KJIACCOB 21785b646a41/
KHCJIOPOJICOICPIKALIUX
coeuHeHUH (YKCYyCHOM
KHCJIOTBHI)
CrnenoBath IpaBuIaM
0e3onacHoil paboThI B
nabopaTopuu Tpu
MCII0JIb30BaHUN XUMHUYCCKOM
MOCY/Ibl M 000pyAOBaHUs, a
TaK)Ke IpaBuiiaM oOpalleHus hitp://school-
[TpakTudeckas pabora C BEIICCTBAMH B _97_
Ne 2. «CoiicTBa COOTBETCTBUH C collection.edu.ru/ca
22 . talog/rubr/528b6fb
pacTBopa yKCYCHOMH I/IH6Cpr1(I_[I/I$IMI/I BBITTOJTHEHHS 1-9864-9227-5a61-
KHCIIOTBI» 71a00paTOPHBIX OIBITOB 21785b646a41/

NPAaKTUYECKUX paboT 1o
MIOJIyYEHUIO U U3YUYEHUIO
OpraHMYECKUX BEIIECTB.
IIpeacraBnsaTe pe3yabTaThl
SKCIIEpUMEHTa B (hopme
3aluCH YpaBHEHHUN
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COOTBETCTBYIOIIUX PEAKLIMN U
JC€JIaTh BBIBOAbBI HA UX
OCHOBE.

CreapuHoBas u
OJICMHOBAsI KMCIIOTHI,

YcranaBiauBaTh
[IPUHAJIEKHOCTh BELECTB K
ONpeIeICHHOMY KJIacCy IO
COCTaBYy M CTPOCHHUIO,

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

23 KaK Ipe/ICTaBUTENIN talog/rubr/528b6fb
BBICIITHUX KapOOHOBBIX ?;ii:\j;iﬂit:;oﬁ 1-98e4-9a27-5ael-
KHMCJIOT 2f785b646a41/
HOMEHKJIATypE; IPUBOIUTH
TPUBHAJIbHBIC Ha3BAHUS
YcraHaBIuBaTh
[IPYHAJIEKHOCTH BEIIECTB K
Mpbl1a KaK cosiu OEpeI[eHJ'ICHHOMy Knalciy 110 http://school- ://S.ChOOI_
collection.edu.ru/ca
o4 BBICIIHX KapOOHOBBIX COCTaBY U CTPOCHHIO, talog/rubr/528b6fb
KI/ISJ‘IOT, UX MOIOIIEE Ha3bIBATh MX I10 ) 1.9864-9327-5ae1-
JENCTBHE CUCTEMATHYECKOM >17850646a41/
HOMEHKJIATYpE; MPUBOIUTH
TPUBHAJIbHBIC Ha3BAHUS
YcTaHaBiIMBaTh
Crnoxubie 3(UpbI KaK MPHHAICHHOCTE BEMICCTR K http://school-
OIpEICIICHHOMY KJIACCy I10 )
POM3BOIHBIC collection.edu.ru/ca
25 KapOOHOBBIX KHCJIOT. ;zz?]:a};: I:ip;:HmO’ talog/rubr/528b6fb
IManponu3 CIIoKHBIX . 1-98e4-9a27-5ael-
>HpoB CHETEMATHHCCKON 2785646241/
HOMEHKJIATypE; PUBOIUTH
TpUBHAIIbHBIC HA3BAHUS
http://school-
Kupsr: runponus, -
OB LACHATE GHONOMIHeCK collection.edu.ru/ca
26 giﬁfjf;f;;ﬂ YO talog/rubr/528b6fb
POJIb POJIb KUPOB, IPUMEHECHHE. 1.9864-0327-5a1-
HAPOB 27850646241/
YcraHaBIUBaTh
VYTIIeBoIBI: COCTaB, [IPUHAJIEKHOCTH BEIIECTB K
KJ‘IaCCI/I(;@lI/IKaHI/ISI. OEpC}I:J‘IeHHOMy Knazf:y 110 E‘M
Baxueiimme COCTaBY U CTPOEHHUIO collection.edu.ru/ea
27 . ’ talog/rubr/528b6fb
MIPECTaBUTEIIH: Ha3bIBAaTh MX 110 ) 1.9864-0327-5ae1-
TIII0K03a, PPYKTO3a, CHUCTEMAaTHYCCKOM 21785b646a41/
caxaposa HOMEHKJIATypE; MPUBOIUTH
TPUBHAIIbHBIC HAa3BaAHUS
)8 Kpaxman u nenironosa ITonnMate noHsATHE http://school-

KakK IMpUupoOaHbIC

"TTonmmep", onpenensaTe

collection.edu.ru/ca



http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/

MIOJIUMEPBI

CTPOEHHE MOHOMEDA,
O0O0BSACHATH OMOJIOTHYECKYIO
POJIb YTIEBOIOB,
PUMEHEHHE.

talog/rubr/528b6fh
1-98e4-9a27-5ael-
2f785b646a41/

KonrponsHas pabora no

http://school-

pazzaeny collection.edu.ru/ca
29 «Kucnopojaconepxariue talog/rubr/528b6fb
OpraHUYECKUE 1-98e4-9a27-5ael-
COEIMHEHUSD) 2f785b646a41/
A3oTcoaepxaime
OpraHuvecKue
CoeIMHEeHHUs
M cronp30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJISl COCTABJICHHS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
cokpaniéHHon) popmyn
OpPraHUYeCKHX BEIICCTB. http://school-
Onpenensith collection.edu.ru/ca
AMWHBI: METUJIAMUH U
30 MPHUHAIICKHOCTD BEIIECTB K talog/rubr/528b6fb
AHMJTUH
ompeeIeHHOMY KJlaccy 1o 1-98e4-9a27-5ael-
COCTaBy U CTPOCHHUIO, 2f785b646a41/
Ha3bIBATh UX T10
CHCTEMATUYECKOMN
HOMEHKJIATypE; MPUBOIUTH
TPUBHAIbHBIC Ha3BAHUS
OTJIENIbHBIX MPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB,
CTpOEHHUE, TPUMEHEHHE,
AMUHOKHUCIOTHI KaK
bu3rUecKre 1 XUMUYCCKHE http://school-
amgoTepHbIe . N -
CBOICTBA, BaKHEHIIINE collection.edu.ru/ca
OpraHuYecKue
31 P CIIOCOOBI MOTyYEeHUS talog/rubr/528b6fb
COCIMHEHUSI, UX .
5 TUMHWYHBIX NPECTaBUTENEH 1-98e4-9a27-5ael-
HOJIOTHYECKOE
a30TCOJIEpIKAIIUX 2f785b646a41/
3HavyeHue. [lenTu bl .
COCJIMHEHUH (METHIIAMHHA,
TJIAIHA, OETTKOB).
http://school-
XapakTepu30oBaTh COCTaB, ;
benku kak mpupoaHbIe CTDOGHMC. TPHMEHCHIC collection.edu.ru/ca
32 BBICOKOMOJICKYIISIPHBIC P > 1P ’ talog/rubr/528b6fb
bu3nUecKre 1 XUMHUECKUE
COEJIMHEHUS . 5 1-98e4-9a27-5ael-
CBO¥CTBa OEJIKOB.
2f785b646a41/

BBICOKOMO/IEKYISAPHBI



http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/

¢ CoOcIUHCHUA

OCHOBHBIE TOHATHA
XUMUAU

Bnanetrs nuzyuaembiMu
XHUMHYECKUMHU TTOHSITHSIMM:
PacKpbIBaTh CMBICI
U3Yy4aeMbIX IIOHATHN U
MPUMEHSTH 3TU TOHATHS TIPU

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

33 BHICOKOMOJIEKYIAPHEIX 1 OIMKCaHUH COCTaBa U talog/rubr/528b6fb
O — CTPOCHHUS 1-98e4-9a27-5ael-
BBICOKOMOJIEK YIIIPHBIX 2f785b646a41/
OpPraHMYECKHUX BEIIECTB, IS
OOBSICHEHHUS OT/ACIbHBIX
(haKTOB W SIBJICHUH.
Hcnonp30BaTh XUMAYECKYIO
CHMBOJTUKY JIJISI COCTaBJICHHSI
CTPYKTYPHBIX (hOPMYJT
OCHOBHBIE METO/IBI BeIJ_leCT]f U ypaBHCHUI hito-//school-
CHHTE3a peaKInii MoJMMepU3aIiy 1 _picollection.e du.ru/ca
e e g
[TracT™macchl, Kaydyku CTpOCHUE OCHOBHI);G 1-98e4-9a77-56 -
’ ’ - ’ 2f785b646a41/
BOJIOKHA CBOWCTBA Kay4yKOB,
HanboJIee pacpoCTPaHEHHBIX
BHUJIOB ITACTMACC, BOJIOKOH U
UX MPUMEHEHHE.
K\p—2
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME n\p - 2
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11 KJIACC

Ne Tema Kosnye| Buabl 1eATeIbHOCTH JJIeKTPOHHbIE
w/n CTBO (uudpossbie)
aKaJaeM. Oopa3oBaresibHbIE
4acoB pecypcesbl

1. PackpsiBaTh cMBICTT bubnuoTeka
XUMUYECKUH SJICMEHT. M3y4aeMbIX TOHIATUI LIOK https://myscho
ATOM. DIIeKTpOHHAas 1 (BBIABIIATH X Xapaktepusie | 0l.edu.ru/
KOH(HTypaIus aTOMOB NPU3HAKH), YCTaHABIMBATh

UX B3aMMOCBSI3b.

2. PackpbIBaTh CMBICT bubnmoreka
[leproanyeckuii 3aKOH U nepuoaudeckoro 3akona J[. | IJOK https://myscho
[Teproanyeckas cucrema . Menzeneea u ol.edu.ru/
XUMHAYECKHX 3JICMCHTOB 1 JIEMOHCTPUPOBATH €r0
. 1. MeHnneneeBa, ux CHUCTEMATU3UPYIOLLYIO,

CBSI3b C COBPEMEHHOM OOBSICHUTENIBHYIO U
TEOPHECH CTPOCHHUS aTOMOB MPOTHOCTUYECKYIO
byHKIHIH.
3. XapakTepuzoBaTh bubnuoteka
AIIEKTPOHHOE CTPOECHHE LIOK https://myscho
3aKOHOMEPHOCTH aTOMOB XMMHUYECKHX ol.edu.ru/
M3MEHEHUs CBOWCTB anemMeHToB 1—4 nepruonaos,
XUMHAYECKHX 3JICMEHTOB U UCIIONB3Ys TIOHATHS S-, P-,
UX COCTUHCHUH 110 d-371eKTpOHHbBIC OpOUTAIIH,
IpyIIaM | epUoIaM. SHEPreTUYECKUE YPOBHH.
3HaueHue 1 OOBACHATD
MIEPHONIECKOTO 3aKOHA U 3aKOHOMEPHOCTH
CHCTEMbI XUMUYECKHUX WU3MCHCHHSI CBOWMCTB
anemenToB .M. XUMHUYECKHUX DJIEMEHTOB U
MeHieneeBa B pa3BUTHH WX COCTUHCHUH 10
HayKH MepUoJIaM | TPyIam
[Tepuonveckoii cucTeMbl
J. . MenneneeBa
4. Onpenensats BUAbI bubnnoreka
XUMHYECKOMU CBS3H LIOK https://myscho
CrpoeHue BemiecTna. . .
XUMIECKas CBS3D, o (KOBaHeHTHOI/I,vI/IOHHOI/I, ol.edu.ru/
METAJTUIECKOM,
BUJIbI; MEXaHH3MBbI 1 9
. BOJIOPOJIHOI) B
00pa3oBaHMs KOBAaJIEHTHOM
COCIMHEHUSAX; TUIT
cBsi3u. BonopoaHas cBsi3b . ,
KPUCTAJNTHICCKOHN PEIIETKU
KOHKPETHOTO BEIIECTBRA.

5. | BaneHnTHOCTB. OmnpenensaTh BaJIGHTHOCTh U | bubimoreka
DIEeKTPOOTPHUIIATETHHOCTD. CTeNeHb OKHCICHUS LIOK https://myscho
CremneHb OKUCIECHUS. 1 XHUMUYECKHX 3eMeHToB B | 0l.edu.ru/
BemecTBa MOJIEKyIIpHOTO COEIMHEHUAX PA3INIHOTO
¥ HEMOJICKYJIIPHOTO cocTaga.

CTPOCHUS
6. [TonsiTHE O MUCTIEPCHBIX 1 [TpoBouTh BIuKcienuss ¢ | bubnnoreka

cucremax. MICTUHHEIE U

HCITIOJIB30BaAHHUEM ITOHATHA

LIOK https://myscho
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KOJIJIOUWIHBIC paCTBOpLI.
MaccoBast o1 BenlecTBa

«MaccoBasi JOJIS BEIIECTBA B
pacTBope».

ol.edu.ru/

B pacTBOpe
7. Kinaccudukanus n bubanoreka
HOMEHKJIaTypa LIOK https://myscho
HEOPraHUYECKUX ol.edu.ru/
COCIMHECHUM.
['eneTnueckas cBsi3b
HEOPTaHMYECKUX BEIICCTB,
pa3IMYHBIX KIIACCOB
8. Knaccudukanms CocTaBisTh ypaBHEHUS bubnuoTeka
XUMHAYECKHX PEaKIUil B peakuuii paznuunbix THIOB; | LIOK https://myscho
HEOPraHUYECKOM 1 MIOJIHBIE M COKPAIIEHHBIE ol.edu.ru/
OpraHNYECKON XMMUHU. YpaBHEHUS peaKLUi
3aKOH COXpaHCHHUS MacChl MOHHOTO 0OMEHa, yYUTHIBas
BEIIECTB; 3aKOH YCIIOBUS, TIPU KOTOPBIX 3TU
COXpaHCHHS U peaKIMK UAYT JIO KOHIIA.
MIPEeBPAIICHHS SHEPTUN
[IPU XUMUYECKHUX
peaKImsIx
9. OOBACHATH 3aBUCUMOCTh bubnnoreka
CKOPOCTH XUMHUYECKOM LIOK https://myscho
PCaKIUU OT PA3IUYHBIX ol.edu.ru/
CKopocThb peakIyi. ¢dakropoB. Omnpenensite
OOpatuMbie peakiuu. XapaKkTep CMEIICHUS
XUMUYECKOE PAaBHOBECHE XUMHYECKOTO PABHOBECUS
B 3aBUCUMOCTH OT
BHEIIHETO BO3JCHCTBUSA
(mpunnun Jle [arense).
10. Ucnons3oBath bubnuoteka

[IpakTuueckas pabora Ne
1. «BnusiHEE pa3aIMdHbIX
(hakTOpOB HA CKOPOCTH
XUMHAYECKON peakium»

€CTECTBEHHO-HAYYHbIE
METO/TbI IO3HAHUS —
MpoBeJIcHUE, HAOIIOICHNE U
OTIMCAaHUE XUMHUYECKOTO
HKCIIEPUMEHTA
(meMoHCTpaIMOHHBIC U
71ab0paTOPHBIE OMBITHI,
IpaKTH4ecKre paboThl): MO
OTIPEICTIEHUIO CPEIBI
BOJIHBIX PAaCTBOPOB
BEIIIECTB, PEAKIIUi HOHHOTO
0o0MeHa, BIIMSTHHIO
pa3INYHbIX (PaKTOPOB Ha
CKOpPOCTb PEAKIIHIA.
CnenoBath paBHiiaM
MI0JIb30BAHUS XMMHYECKON
MOCYA0H U TabopaTOPHBIM
000pyTIOBaHUEM.

IIOK https://myscho
ol.edu.ru/
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11. PackpsiBaTh cMBICT bubnuoreka
DNeKTpOTUTHYECKAS H3y4aeMbIX MTOHITHI LIOK https://myscho
mucconnanus. [lonsarue o (BBIIENIATH UX XapakTepHbie | 0l.edu.ru/
BOJIOPOJIHOM ITOKa3aTelie MIPU3HAKH) ¥ IPUMEHSITh
(pH) pactBopa. Peakiiuu 9TH MOHATHUS IPU ONMCAHUU
MOHHOTO OOMEHa. coCTaBa U CTPOCHUS
IManponu3 opraHUYecKux u BEIIECTB, /ISt 0OBSICHEHUS
HEOPTraHUYECKUX BEIICCTB OTIENBHBIX (PAKTOB U

SIBJICHUU.

12. | OxucauTenbHO- OOBICHATH TpoIIEeCC bubanoreka
BOCCTAHOBUTEIIbHBIC 3JIEKTPOJIN3a, COCTABIIATH LIOK https://myscho
peakiuu. [Toustue 06 DIIEKTPOHHBIN OanaHc B ol.edu.ru/
3JIEKTPOJIU3€E PACILUIABOB U OBP.
pacTBOpPOB coJiel

13. | KontposbHas paboTa 1mo bubnuoreka
pasneny «Teoperndeckue LIOK https://myscho
OCHOBBI XUMUH» ol.edu.ru/

14. OOBsCHATH 00ITHE bubnuoteka
Mertasuibl, X OJI0KCHUE .

. 3aKOHOMEPHOCTH B LIOK https://myscho
B [Iepnoanueckoit o
WU3MEHCHHUU CBOWCTB ol.edu.ru/
CHCTEME XUMHUECKUX
DJIEMEHTOB — METAJJIOB U UX
anemenToB /l. 1. N N
COCIIMHEHUH C yIéTOM
MenneneeBa u
CTPOCHUS UX aTOMOB U
0COOEHHOCTH CTPOCHHS
TIOJIOKCHUS B
aromoB. OOmIue "
. [Tepuonuyeckoii cucreme
¢bu3nveckne CBONCTBA
XAMHUYECKUX 3JIeMeHTORB /I,
METaJIOB
. Meunneneesa.

15. OnuceiBaTh NIPUMEHEHNE bubnuoreka
METAJUIOB B Pa3JINYHbBIX LIOK https://myscho
00J1aCTAX, a TAKXKE ol.edu.ru/

CrnaBel METaJIOB. UCIONIb30BaHUE UX IS

DNEKTPOXUMHUYCCKHNA PSIJT CO3/IaHHSI COBPEMECHHBIX

HaMpPsHKEHUN METaJIOB MaTepUajIoB U TEXHOIOTHA.
OmnuceIBaTh CrocoObl
3aIUTHl METAIIJIOB OT
KOPPO3HH.

16. XapakTepHu3oBaTh bubnuoreka

(ommchIBaTH) 00IIUE LIOK https://myscho
XUMUYeCcKHEe CBOKWCTBA XUMHUYECKHE CBOICTBA ol.edu.ru/
BOXHEHIINX METAJIJIOB METAJJIOB, UX BAKHEHNIINX
(HaTpuil, Kanui, KanbIHid, COEMHEHUH, IOATBEPKAas
MarHui, allOMAHAN) U UX 3TO ONHUCAaHHUE TPUMEPAMU
COCIMHEHU I YPaBHEHUU
COOTBETCTBYIOIINAX
XUMHYECKHUX PEaKIIHii
17. XapakTepru3oBaTh bubnuoteka

XUMHUYECKUE CBOUCTBA
Xpoma, MEIU U UX
COCTMHECHUN

(omuckIBaTh) OOIIIHE
XHMHYECKHE CBOMCTBA
METAJIJIOB, UX BOKHEHUIITUX

IIOK https://myscho
ol.edu.ru/
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COEMHEHUH, TOATBEPK A
ATO OMHUCAHUE MMPUMEPAMU

YPaBHEHUHU
COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUI
18. XapakTepu3oBaTh bubnuoreka
(ommcChIBaTh) OOIIHE LIOK https://myscho
XMMHUYECKHE CBOMCTBA ol.edu.ru/
XHUMHUYECKHE CBOMCTBA METAJJIOB, UX BaXKHEHIIINX
IIUHKA, XKeJe3a U UX COCJIMHEHUH, MTOITBEPIKIast
COCTMHEHU I 3TO OMHCAHUE TPUMEPAMU
ypaBHEHUU
COOTBETCTBYIOIIUX
XHUMHUYECKHX PEaKIuii

19. | [Ipaktuueckas padota No CrnenoBaTh IpaBUIaM bubnuoreka
2. "Pemenue nosb3oBanus xumuueckoir | IIOK https://myscho
AKCIIEPUMEHTAIbHBIX nocyoii u taboparopusim | ol.edu.ru/
3a/1a4 110 TeMe 000py/10BaHUEM.

«Metamib»"

20. PackpeiBaTh cMbICI bubnnorexa
Hemeramisr, nx U3y4aeMbIX TOHITUH LIOK https://myscho
MIOJIOKCHUE B (BbLICTATH UX XapakTepHbie | 0l.edu.ru/
[lepuonuueckoii cucteme MIPU3HAKH) ¥ IPUMEHSTh
XUMHYECKHX JJIEMEHTOB 9TH MOHSATHUS TIPU OIIMCAHUN
J. . Menneneesa u COCTaBa U CTPOECHHUS
OCOOCHHOCTH CTPOCHUS BEIICCTB, /ISl OOBSICHECHUS
aTOMOB OTICNbHBIX (PAKTOB U

SIBJICHUH.

21. | ®usnveckue cBOMCTBA OOBSACHATH CBOMCTBA bubnnoreka
HEMETAaJIOB. AJIJIOTPOITHS AJTIOTPOTIMH, TIPUBOIUTH LIOK https://myscho
HEMETAIJIOB (Ha mpuMepe MIPUMEPBI AJUTOTPOITHBIX ol.edu.ru/
KHUCJIOpOJa, CEPHI, MoauuKaImit
dbocdopa u yraepoaa)

22. OOBsICHATH 001INE bubnuoteka

3aKOHOMEPHOCTH B [IOK https://myscho
W3MEHCHHUU CBOWCTB ol.edu.ru/
XUMUYECKUE CBOMCTBA HOMCTAILIOB M HX
COCTMHEHUH C yIETOM
raJlorTeHOB, CEPhI U UX
COCTHHCHMH CTPOEHHS UX aTOMOB U
TIOJIOKCHUS B
Ilepuonnueckoii cucreme
XHUMHUYECKHUX 3JIeMeHTOB /I,
N. Menpeneesa.
23. XapakTepru3oBaTh bubnuoteka

XUMHUYECKHUE CBOMCTBA
a3ora, Gpocodpa u ux
COETUHEHUN

(omuckIBaTh) OOIIIHE
XUMHYECKHE CBOMCTBA
HEMETAILIIOB, UX
BaKHEHIITNX COCIUHCHUH,
MOATBEPIK/IAsl TO ONMUCAHUE

IIOK https://myscho
ol.edu.ru/
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[IpUMepamMu ypaBHEHUU

COOTBETCTBYIOIINX
XUMUYECKUX PEAKIUN.
24, Xapaktepu3oBaTh bubnuoTeka
(ommcChIBaTh) 0OIIHE LIOK https://myscho
XHMHYECKHE CBONCTBA ol.edu.ru/
XHUMHUYECKHE CBOMCTBA HEMETAJJIOB, UX
yriepoja, KpeMHHUsSI U UX BOXHEUIIINX COCITMHCHHH,
COEIMHCHU I HOJTBEPIK/Iasi 3TO OIUCAHUEC
npUMepaMu YpaBHEHUH
COOTBETCTBYIOILIUX
XHUMHUYECKHX PEaKIUii.
25. Xapaktepu3oBaTh BausiHue | bubnmoreka
HEMETAIIJIOB U UX LIOK https://myscho
[TpuMeHeHME BayKHEHIITMX COEIMHEHUI HA KUBBIE ol.edu.ru/
HEMETAJUIOB U MX OpraHU3MbI; OIIMCHIBATD
COCMHCHU I NPUMEHCHHE B Pa3IMYHbBIX
00J1aCTAX MPaKTUYECKON
JICSITEIbHOCTH YEJIOBEKa.
26. | O6o0menue n [TonTBepxnaTh bubnmoreka
CHCTEMAaTH3aIUs 3HAHUH CYILIECTBOBaHUE LIOK https://myscho
o teme «Hemeraby. TeHETHYECKOM cBs3M Mexxay | ol.edu.ru/
Beruuciienus mo HEOPTraHUYECKUMU
YpaBHEHHSIM XHMHUYCCKUX BEILIECTBAMH C ITOMOII[bIO
peakiuii u ypaBHEHHIA
TEPMOXHUMHUYCCKHUEC COOTBETCTBYIOILINX
pacyEThl XAMHUYECKHX PEAKIIUH.
27. ITpoBoauTh peaxuumy, bubnuoreka
MOITBEP K IAOIIHE OK https://myscho
[IpakTuueckas pabora Ne ATBEPIIAGTOTIN® i
XapaKTepHbIEe CBOMCTBA ol.edu.ru/
3. «Pemenue
U3y4aeMBbIX BEIIECTB,
IKCIIEPUMEHTAIBHBIX
pacro3HaBaTh OMBITHBIM
3ajay 1o Teme VTEM AHHOHEI
"Hemeramasr"y» yr ’
MPUCYTCTBYIONINE B BOJHBIX
pacTBopax.
28. | KontpomnpHas pabora o bubmmoreka
TemMaM «MeTautb»y | IIOK https://myscho
«Hemerasuibi»y ol.edu.ru/
29. PackpeiBaTh cMBICI bubnuoreka
Heoprannueckue u . )
U3y4aeMbIX MTOHSATHIA LIOK https://myscho
OpPraHMYECKUE KHCIOTHI.
(BBIIENATH UX XapakTepHble | 0l.edu.ru/
Heoprannueckue u
NPU3HAKK) ¥ TPUMEHSTh
OpraHMYeCKUe OCHOBAHUS
OTH MOHSATUS
30. | AmdorepHbIe PackpriBaTh cMbICT bubnuoreka
HEOpPraHU4ecKue u U3y4aeMbIX MTOHITUH LIOK https://myscho
OpTraHUYecKue (BBIIENATH UX XapakTepHbie | 0l.edu.ru/
COETMHEHUSL. MPU3HAKK) ¥ IPUMEHSTh

T'ereTnueckas cBsI3b
HEOPraHWYECKUX U

OTHU IIOHATUA
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OpPraHMYECKUX BEIICCTB

31. PackpsiBath posib xumuu B | bubimoreka
Pone xumum B pemienun sHeprerudeckux, | LIOK https://myscho
obecrieueHuH CBIPBEBBIX U 3KOJ0orHyeckux | ol.edu.ru/
9KOJIOTMYECKOIH, 1 npo0JieM YeioBe4ecTBa,

DHEPreTHYCCKOU U OIUCHIBATh OCHOBHBIC

MUILIEBON 0€3011aCHOCTH, HAalpaBJICHUS PAa3BUTHS

Pa3BUTHU MEIUIIMHBI XUMHYECKON HAYKHU U
TEXHOJIOTUH.

32. AHanu3upoBatb U bubnuoreka
[IpencraBiaeHus 06 0OIKX KPUTHYECCKH OILICHUBATH LIOK https://myscho
HAYYHBIX [TPUHIIHIIAX uHdopMmarluio, ceszannyo | ol.edu.ru/
HPOMBIILICHHOTO 1 C XUMHYECKUMHU
MOJTY4CHHS BKHEHIITNX NPOLIECCAMU U UX BIUSTHHEM
BEI[ECTB Ha COCTOSIHHE OKPY Karolien

Cpepbl.

33. Hcnonwk3oBatk nonyueHHsle | bubnuoreka
3HaHus ¥ npeacraieHus o | LIOK https://myscho
chepax aeTeabHOCTH, ol.edu.ru/
CBSI3aHHBIX C HAYKOH U

YeioBeK B MUpE BEILECTB 1 COBPEMEHHBIMHU
U MaTepHajIoB TEXHOJIOTUSMH, KaK OCHOBY
JUIsl ODHEHTAIMU B BBIOOPE
cBoei Oynyieit
npohecCHOHATbHON
JICSTEIIbHOCTH.
34. [TpuHMMaTh yyacTHe B bubnuoreka
00CYyXIeHUH PpodIIeM LIOK https://myscho
XHMHUYECKOU U ol.edu.ru/
XMust 1 310poBbe IKOJIOTUIECKOM
JerToBeKa 1 HarpaBJIeHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3MILIKIO IO IpobieMe 1
npeaIarath BO3MOXKHBIC
IIyTH €€ peleHus
OBUIIEE KOJIMYECTBO YACOB K\p —2
1O ITPOI'PAMME 34

n\p - 2
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ITPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbBHOU ITPOI'PAMMBI (10 KJIACC)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsiemble peIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeabHON
MIPOrpaMMBbI CPEeTHETO 001Iero 0Opa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHN4eCKOH XUMHH

11

CdopmMupoBaHHOCTH MPEJICTABICHUI 0 XAMHYECKON COCTaBJIIOLLEH
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIM XUMHU B MIO3HAHUU SIBICHUN MPUPOIBL,
B (OpPMHUPOBAHMHM MBIIIICHUS € KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHATHHOU
rPaMOTHOCTH, HEOOXOIUMOM JUIsl pelleHus] MPaKTUYECKUX 3a/1ad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHON cpenie

1.2

Brnanenue cucteMolt XMMHUECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOMOJIAraroume
HNOHATHS (MOJIEKYJIA, BAJIEGHTHOCTb, 3JIEKTPOOTPHULATEILHOCTD, CTETIEHb OKUCIICHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BbEeM, YIIIEpOAHbBIN CKENeT,
(GyHKUMOHATBHAS TPYNIa, PagUKall, U30MEpPHUs, W30MEphbl, TOMOJIOTUYECKHHA DA,
TOMOJIOTH,  YIJEBOJOPOABI, KHUCJIOPOA- U  a30TCOJEpKallhe COSAMHEHHS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YTJIEBOIbI, )KUPHI, OCIKH), MOHOMED, MTOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYISPHBbIE COCOUHEHHS); TEOPUU M 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOEHMs oOpraHudeckux BemecTs A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJUYECKHH $I3bIK XUMUHU, (PAKTOIOTUYECKUE CBEICHUS O
CBOICTBaX, cOCTaBe, IOJYy4Ye€HMHM U O€30IaCHOM MCHOJIb30BAaHUM BaXKHEHIINX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON EATEIbHOCTH
YyeJloBeKa

1.3

CopMUpOBaHHOCTh YMEHMI BBISBISATH XapaKTepHblEe MPU3HAKU MOHSITHIA,
yCTaHaBIUBATh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIWE TOHSTHS TPHU
OMMCAHUU COCTaBa, CTPOCHHMSI U MPEBPALICHUI OpraHN4YeCKUX COCTUHEHHM

1.4

c(OpMUPOBAHHOCTh YMEHMHM MCIOJNb30BaThb XMMHUYECKYI0 CHUMBOJIUKY  JUIS
COCTaBJIEHUSI MOJIEKYJISAPHBIX U CTPYKTYPHBIX (pa3BepHYTOH, COKpaIIeHHOI)
bopMynl  OpPraHMYECKHMX BEIIECTB M YpaBHEHMH XMMHMUYECKHUX  peakiui,
M3rOTaBIMBATh MOJENHM MOJIEKYJI OPraHMYECKHX BEIIECTB U1 WUIIOCTPALUM HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOECHUS

1.5

ChopMupoBaHHOCT YMEHUH  yCTAHABIMBaTh IPHHAJUICKHOCTh H3YyYEHHBIX
OPraHMYECKHUX BEIIECTB IO MX COCTaBy M CTPOCHHIO K ONPENEIICHHOMY Kiaccy
(rpymnre) coequHeHui (yrIeBOA0PO/Ibl, KUCIOPO U a30TCOICpKAIUe COSJUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHS), JaBaTh UM Ha3BaHUS IO CHCTEMaTHYECKOU
HoMeHkarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCT,  YMEHHUS  ONPEACISITh BHJBI  XHMHUYECKOW CBSI3M B
OpPTaHMYECKUX COCIMHEHUSX (OMHApHBIE U KPaTHBIE)

1.6

CopMUpOBaHHOCTh yMEHHS NPHUMEHATH: IIOJOKEHUS TEOPUM  CTPOCHUS
opranndeckux BeuiectB A.M. BytinepoBa 11st 00bsiCHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHsI MacChl BEIIECTB

VYrnesopoponsl. Kuciopoaconepkamye U a30TCOAEpXKAIIME  OpPraHUUYECKHE
coelMHeHUs. BhICOKOMOJIEKYIIpHbIE COETMHEHUS

2.1

ChopMHUpPOBAaHHOCT, YMEHUW TIPUBOAUTH TPUBHAIBHBIC HA3BaHUS OTIEITHHBIX
OpPraHUYeCKUX BEIIECTB (ITUJICH, MPOIWIIEH, alleTUJIeH, STUICHTIINKOIb, TJIMIEPUH,
(denon, GopManpaerui, aneTaabAeru]l, MypaBbUHas KUCIIOTA, YKCYCHas KHCIIOTa,
OJICMHOBAasl KHUCIIOTA, CTEAapUHOBas KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmall,
1EJUTI0J103a, TIMIIHH)




2.2

CdopMupoBaHHOCTh YMEHUI XapaKTEepH30BaTh COCTaB, CTpPOCHHUE, PU3NICCKUE U
XUMUYECKHE CBOMCTBA THUIHWYHBIX MPEJACTABUTENCH  pa3IUYHBIX  KJIACCOB
OpPTaHMYECKUX BEIIECTB (METaH, 3TaH, dTHJIEH, IPOMIICH, alleTHIeH, Oyraauen-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJI, ATAHOJI, STUJICHIJIMKOJIb, TJIUIEPHH, (HEHOI,
aleTajabAerujl, MypaBbuHasl U YKCYCHas KUCJIOTHI, TJIIOK03a, KpaxMal, LeJUII0JI03a,
AMHUHOYKCYCHAasl KHCIIOTA)

2.3

ChopMupoBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKIY
TUNHAYHBIMU IIPEACTABUTCIIAMU  PA3JIMYHBIX KJIACCOB OPraHUYECKUX BELIECTB
YPAaBHEHUSMHM COOTBETCTBYIOIIMX XUMHUYECKHX pEaKIUil ¢ MCIOJb30BaHUEM

CTPYKTYPHBIX hopMyI

2.4

ChopMupoBaHHOCT YMEHMSI XapaKTE€pPU30BaThb MCTOUYHUKU YIIIEBOJOPOJIHOIO
CBIpbst (He()Th, MPUPOIHBIH Ta3, YTOJIb), CIIOCOOBI UX NEPepadOTKU U MPAKTHYECKOE
IPUMEHEHHE IPOJIYKTOB IIepepaboTKU

XUMHS U KU3Hb. PacuyeTsbl

3.1

CdopmMupoBaHHOCTh YMEHUU BIIAJIETh CHCTEMOIl 3HaHM 00 OCHOBHBIX METO/axX
HAy4YHOT'O TIO3HAHMS, HCIOIb3YEMBIX B XUMHUU TNpPU H3YYECHUU BEUIECTB U
XUMHUYECKHX SIBICHUN (HAONIO/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIHUPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS i1 NPUHATHS pElIeHUNd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM

3.2

CdopmMupoBaHHOCTh yMEHMI COOMIOJATh MpaBWiIa IMOJIB30BAHUA XHUMHUYECKOMN
nocy/oil U J1abopaTopHbIM O000pPYIOBAaHHEM, a TaKKe IMpaBujia OOpaIleHUS C
BCIIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMHU IO BBIMOJHEHUIO Ja0OpaTOPHBIX
XUMHWYCCKHUX OIIBITOB

3.3

CdopMUpOBaHHOCTH  YMEHHI  TMJIAHUPOBATh W BBINOJHATH  XUMHUYECKUN
SKCIICPUMCHT (HpeBpaHICHI/Iﬂ OpraHn4€CKuUX BCUICCTB IMIPHU HArpCBaHWU, IMOJTYYCHHC
ATHJICHA M M3YYCHUE €r0 CBOWCTB, KAYECTBCHHBIC PEAKIIMH OPTaHUYECKUX BEIIECTB,
JieHaTypanusi OEJIKOB IIPU HarpeBaHUU, [IBETHBIC PEAKIIMKU OEIKOB) B COOTBETCTBUU
C TpaBWIAaMU TEXHUKH O€30MacHOCTH TpH OOpalleHHWH C BeleCTBAaMU U
nabopaTOpHBIM  000pY/IOBaHUEM; MPEJCTABIATH  PE3YNbTaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (oOpMe 3allMCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUud U
(GbopMyITUPOBATh BHIBOJIBI HA OCHOBE 9THUX PE3YJIbTATOB

3.4

ChopMupoBaHHOCT ~ yMEHMH  MPOBOJAMTH  BBIYMUCIEHUS IO  XUMHYECKUM
ypaBHEHUSAM (Macchl, 00beMa, KOJIMYECTBAa MCXOAHOIO BELIeCTBa WM MIPOAYKTa
pEaKIMU M0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB
WJIM TPOJYKTOB PEAKINN)

3.5

ChopMupoBaHHOCT ~ YMEHMH  KPUTHYECKH  AHAJIU3UPOBAaTh  XMMHYECKYIO
uH(pOpMallMIO, TOJYy4yaeMyl U3 pa3HbIX MCTOYHHMKOB (CpEICTBAa MaccOBOM
uHopmManuu, cetb IHTEpHET U Apyrue)

3.6

CdopMHUpPOBAaHHOCTH YMEHUM COOJIIOIATh MPABHIIa SKOJIOTHUECKH 11e7IECO00pa3HOTO
NOBEJCHUS B OBITY M TPYJAOBOH JEATEIBHOCTH B LENSIX COXPAHEHHUS CBOETO
3JI0pPOBbSl M OKPY>KaloLIeil MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTb BO3JEHCTBUS
Ha JKUBBIE OpPraHM3MBbl OINPENEICHHBIX OPraHMYECKHUX BEIECTB, MMOHUMAsl CMBICI
noka3zarens [1/JIK (mpenenbHO 10mycTUMO KOHIIEHTpALMK), OSCHATh Ha IpUMepax
CHOCOOBI YMEHBIICHUS U MPEeOTBPAIEHHs UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M
YyeJloBeKa




ITPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI (11 KJIACC)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiemble IpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOrpaMMBbI CPEeTHETO 001Iero 0Opa3oBaHus

1

TeopeTnyeckrue OCHOBbI XUMUHU

11

Brnanenue cucteMoil XUMHYECKUX 3HAHUN, KOTOpas BKJIIFOYAET: OCHOBOIIOJIAraroIne
HOHATHS (XUMHYECKUN 3JIEMEHT, aToOM, JICKTPOHHas 00oyiouka aroma, s-, p-, d-
JJIEKTPOHHEIE opouTanu aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJIEHUS, XUMHUYECKas CBA3b, MOJIb,
MOJIIpHAasT Macca, MOJSIPHBIA 00bEeM, KPUCTAJUTMUECKAs pEIIETKA, THIIbI
XUMHUYECKHUX peakuuii (OKHCITUTENBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
OHIOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp, DIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIMTHYECKAsT JUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTED,
CKOPOCTh XHMMHMUYECKOM pEaKIMH, XUMHYECKOE€ PABHOBECHUE); TEOPUU M 3aKOHBI
(Teopust anekTponuTHdeckod aucconmanuu, Ilepuoamueckuit 3akon JI.W.
MeneneeBa, 3aKOH COXPaHEHHSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHUH, (DAKTOJOTUYECKHE CBEICHUS O CBOMCTBaX, COCTaBe, TOJIYYCHUH H
0e30MacHOM HCIONIb30BAHUM BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU JICSITEIbHOCTH YEJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKH W B3aMMOCBS3b
U3YYCHHBIX IIOHATUH, NPUMEHATH COOTBETCTBYIOLIME IIOHATHUS IPU OIUCAHUU
CTPOCHHSI U CBOWCTB HEOPraHMYECKUX BEIIECTB M UX IPEBPALLCHHUN; BBIABIATH
B3aUMOCBS3b XUMHUYECKMX 3HAHUW C IOHATUAMHU U IPEACTABICHUAMU JIPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BraneHre OCHOBHBIMH METOJaMH HAYYHOTO ITO3HAHUS BEIIECTB M XMMHYECKHX
sIBIICHUH (HAOIIOICHHE, I3MEPECHHE, YIKCIISPUMEHT, MOJICIIUPOBAHHE)

14

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OMPEACIIATEL BAJICHTHOCTL M CTCIICHb OKHUCJICHUA
XUMHYCCKUX DJJIEMCHTOB B COCAMHCHHAX PA3JIMYHOTO COCTaBa, BUI XHUMHYICCKOMN
CBA3HU (KOB&J’ICHTH&H, HOHHAas, MCTaJllIM4YCCKasd, BO,I[OpOI[HaSI) B COCIWMHCHHAX, THUII
KpPICTﬂJ'[J'IH‘-IGCKOﬁ PEIICTKN KOHKPETHOI'O BCHICCTBA (aTOMHaSI, MOJICKYJIsApHa“d,
HOHHAas, MCTaJ'IJ'II/I‘-ICCKaH)

1.5

CdopMupoBaHHOCTh YMEHUHN OMNPENENATh XapakTep CpeAbl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COCAVUHEHUIN

1.6

ChopMHUpPOBAaHHOCTh yYMEHHUS KJIAaCCU(PUIUPOBATH XHWMHUUYECKHE PEAKIUU T10
pa3IMYHBIM TpU3HAKaM (YHUCIYy U COCTaBy pPEardupyrolMX BEIIECTB, TEIUIOBOMY
abdexTy peaxkiuu, U3MEHEHUIO CTETICHEW OKHUCICHHS DJIEMEHTOB, OOpaTHMOCTH
pEaKIuu, Y9acTHIO KaTaanu3aTopa)

1.7

CdopMUpoBaHHOCTh YMEHHUH COCTaBISATh YpaBHEHUS PEaKLMi pa3iNyYHBIX THUIIOB,
NOJHBIE M COKpAIEHHbIE YPAaBHEHHUS peakluil HMOHHOTO OOMEHa, Y4YWThIBas
YCIJIOBHS, IPHA KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA

1.8

ChopMupoBaHHOCT, ~ YMEHMH  NPOBOAMTH  PEAKLIMH,  HOATBEpPIKJAIOIINE
KaueCTBEHHBI COCTAaB pa3jIMUHbIX HEOPraHWYECKUX BEIECTB, pacro3HaBaTh
ONBITHBIM IIyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOPaX HEOPraHMUYECKHUX
BEIIIECTB

1.9

CdopMHpOBaHHOCTH YMEHHI pacKpbIBaTh CYIIHOCTh OKHCIIMUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIH TMOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaliaHca
ATHUX PEaKIUn




1.10

CdopMUpoOBaHHOCTE YMEHUN OOBSICHITh 3aBHCUMOCTh CKOPOCTH XHMHUYECKOMN
peaKkuu OT Pa3InYHBIX PaKTOPOB

111

ChopMUpoOBaHHOCTE YMEHHH OOBSCHATH XapakTep CMEMIEHUS XHUMHYECKOTO
paBHOBECHsI B 3aBUCMOCTH OT BHelHero Bo3aelictBus (nmpunuun Jle [llarense)

O6H_[aﬂ 1 HCOPraHWYCCKasa XUMUL

2.1

CdopMupoBaHHOCTh YMEHHI pacKpbiBaTh cMbIch [lepuommdeckoro 3akona JI.H.
MenzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLIYI0, OOBICHUTENBHYIO U
IPOTHOCTUYECKYIO QYHKIIUU

2.2

ChopMHUPOBAaHHOCT, YMEHHUH XapaKTepHU30BaTh JJICKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX 3JeMeHTOB | - 4 mepuonoB Ilepuonnueckoid cUCTEMbl XUMHUUYECKHX
snementoB J[.M. MennaeneeBa, HCIOIb3ys MOHATHS "s-, P-, O-3JEKTPOHHBIC
opbutanu", "IHepreTMUecKue YpPOBHU", OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB M HMX COCIWHCHHMHA IO TEpUOJaM W Tpymnmnam

Ilepuonnueckor cucTeMbl XUMUYECKUX 3i1eMeHToB J1.M1. MeHeneena

2.3

CdopMupoBaHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOICTBAa HEOPraHMYECKHX BEIIECTB pPa3JIMYHbIX KJIACCOB, MOJTBEPKIATh
CYyILIECTBOBAaHUE T€HETUYECKOW CBS3M MEXAY HEOPraHWYeCKHMMH BEIIECTBAMHU C
IIOMOUIbIO YPaBHEHUI COOTBETCTBYIOUIMX XMMHUUECKUX PEaKIM

2.4

CdopMUpOBaHHOCTh YMEHUW YCTAaHABIMBATHh MPHHAJICKHOCTh HEOPTraHHMUECKUX
BEIIIECTB 110 MX COCTaBY K OINpPEICICHHOMY KJIacCy (TpyIIe) CoOequHeHUH (TIpOoCThIe
BEIIECTBA - MCTAJUIBl M1 HEMETAJIbl, OKCHbI, OCHOBAHHS, KHCIOTHI, aM(pOTEpHbIC
TUAPOKCHJIBI, COJIN)

2.5

CopMUpOBaHHOCTh YMEHMH HCHOJB30BAaTh XUMHUYECKYI0 CHMBOJUKY IS
cocraBieHUs (GOpMyNl BEHIECTB M  YPaBHCHHNW  XWMHYCCKHX  PEaKIIHH,
cucremaruueckyro HomeHkinarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEHICCTB (YrapHbd Ta3, YIJEKUCHBIA Ta3, aMMHAaK, ramieHas
W3BECTb, HETAIlICHas! U3BECTh, MUTHhEBAs COJIa, MUPUT U APYTHE)

2.6

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OONINE XMUMHUYCCKUC
CBOMCTBA HEOPraHMYECKUX BEIIECTB pPA3JIMYHBIX KJIACCOB, MOJATBEPKIATh
CyIIIECTBOBAaHUE TEHETUYECKOW CBSI3M MEXIY HEOPraHWYeCKHMMH BEIIECTBAMHU C
MOMOIIIbIO YPABHEHHI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIINI

2.7

ChopMupoBaHHOCT ~ YMEHHUH  IUIAHMPOBATh M BBIIOJHATE  XUMUYECKHH
DKCIEPUMEHT (pa3loKeHUe IMEepPOKCUIAa BOAOPOJa B MPHCYTCTBUU KaTaIU3aToOpa,
ONpEACIEHUE CpEeAbl PpAacTBOPOB BEIIECTB C IOMOIIBIO  YHHUBEPCAJIBHOIO
MHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMMUYECKOHN peakluu,
peakuuu HMOHHOrO OOMEHa, KaueCTBEHHbIE peakIMM Ha cynbdar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HAa KaTHOH aMMOHHs, PEUICHHE DKCIEPUMEHTAJbHBIX 3a1ad I10
temam "Mertamisl" u "Hemeramnel") B COOTBETCTBUM C MpaBWJIaMU TEXHUKU
0€30I1aCHOCTH MpHU OOpAIEHUH C BEIIeCTBAaMM M J1JaOOpaTOPHBIM 000pYyI0BAHUEM;
NPEJCTaBIATh PE3yNbTaTbl XMMHUYECKOIO OJKCIEpUMEHTa B (QopMe 3alucu
YPaBHEHMI COOTBETCTBYIOIIMX peakUuil ¥ (OopMyJIHpOBaTh BBIBOABI Ha OCHOBE
ITUX PE3YJbTaTOB

2.8

ChopMHUpPOBAaHHOCT, yYMEHUN COOMIONATh TpaBUiia TOJH30BAHUS XUMHUYECKON
MoCcyZIol U J1adopaTOpHBIM O0OpYJOBaHHEM, a TaKXKe MpaBHiia OOpalleHHs C
BEII[ECTBAMH B COOTBETCTBUM C WHCTPYKIMSMHU TIO BBITTOJIHEHHIO JIA0OPATOPHBIX
XUMUYECKHUX ONBITOB

2.9

ChopMHUpPOBaHHOCTH YMEHUN XapaKTEPU30BaTh XUMHUECKHE MTPOIIECCHI, JIeKAIINE B
OCHOBE TMPOMBILIUIEHHOTO TMOJIYYEHUsI CEPHOM KHUCJIOTHI, aMMMaKa, a TaKke
c(hOpMUPOBAHHOCTh ~MPEACTaBICHUH 00 OONMX HAYYHBIX NPHHIWNAX U




OKOJOTHYCCKHUX HpO6JICMaX XUMHUYCCKOI'0 MpOn3BOJACTBA

XUMHA U )KU3Hb. PacueTsl

3.1

CdopMHupOBaHHOCTH Mpe/ICTaBICHUI 0 XUMHYECKON COCTaBJISIOLLEH
€CTECTBEHHOHAY4YHOW KapTUHBI MUpPA, POJIM XUMHUU B ITIO3HAHUHU SIBJIICHUN IIPUPOIBI,
B (OpPMUPOBAaHMM MBIIIICHUS M KYJIbTYPbl JIMYHOCTU, €€ (PYHKIHOHAIBHON
T'paMOTHOCTH, HCO6XOI[I/IMOI71 IJId pCHICHUA MPAKTHYCCKUX 3adad U O3KOJIOTMYCCKH
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpejie

3.2

ChopMUpOBaHHOCTH ~ YMEHUH  KPUTHYECKHM  AHATU3UPOBATh  XUMHUYECKYIO
uH(pOpMaLIMIO, TIONYy4YaeMyl0 U3 pa3HbIX HMCTOYHHKOB (CpEICTBAa MaccoBOil
KOMMYHUKAaIUH, ceTh IHTEpHET U npyrue)

3.3

CdopmupoBaHHOCTb YMEHUI COOII0OaTh MpaBUiia HIKOJIOTHYECKH 11eJIeco00pa3Horo
NOBEJCHUSA B OBITY M TPYJOBOH JCATENBHOCTH B LENAX COXPAHEHHS CBOETO
3J10POBbsI M OKPYXKaIOLEH MPUPOJHOMN Cpe/ibl

3.4

Oco3HaBaThb OMNACHOCTb BO3JCHCTBUS Ha JKHUBBIE OpPraHU3MbI OIPEAEICHHBIX
BEILIECTB, MOHMMas cMblca nokazatens IIJIK, moscHsATe Ha mpuMepax crnocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKa

3.5

ChopMupoBaHHOCTh YMEHUH NMPOBOAUTH BBIYUCICHUS C UCIOJIb30BAHUEM MOHSITUS
""MaccoBasi 0N BeEIIECTBa B pacTBOpe", OOBEMHBIX OTHOIICHWH Ta30B IIPH
XMMHYECKUX PEaKIMsIX, Macchl BElIeCTBA HJIM O0bEMa ra30B IO H3BECTHOMY
KOJINYECTBY BEILIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIHU
BEILIECTB, TEIIOBOro 3(ddekra peaknuu Ha OCHOBE 3aKOHOB COXPAHECHUS MacChl
BCIICCTB, MPCBPAIICHNA U COXPAHCHUA DHCPIrun

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA (10 KJIACC)

Kog [TpoBepsieMblii 2I€MEHT CoJIep>KaHus

1 TeopeTnueckre 0CHOBBI OPraHU4YeCKOW XUMHUH

11 [IpenmMer oprannyecKoil XUMUU: €€ BO3SHUKHOBEHUE, pa3BUTHE U 3HAUEHHE B
IIOJIyYEHUHU HOBBIX BEILIECTB U MaTepHaNIOB. TeopHs CTpPOEHUS OPraHUUECKUX
coenunenniit A.M. ByrnepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2 CrpykTypHbIE (POPMYIIBI OPraHUYECKHUX BellecTB. ['omMoorus, n3omMepusi.
XuMuyeckas CBsI3b B OpraHM4YECKHX COCTUHEHUSX - OJUHAPHBIE U KPAaTHBIE CBA3H.
ITpencraBnenue o kaaccu(PUKALUU OPraHMYECKUX BEIIECTB

1.3 Homenknarypa opraHMueckux COeMHEHHUH (CUCTeMaTn4ecKas) U TpUBHAJIbHbIE
Ha3BaHUs BAKHEHUIIINUX NPEJICTABUTENIEH KJIACCOB OPraHWYECKUX BEIIECTB

2 YT11eBOI0pOIBI

2.1 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psiA. MeTaH U 3TaH - MpocTerIIne
MIPEICTaBUTENN ATKAHOB: PU3NYECKHE U XMMUUECKHUE CBOICTBA (peaKkiun
3aMeIIeHUs] ¥ TOPEHHUs1), HaX0XKJICHUE B IPUPOE, OIyUYeHHE U IPUMEHEHHE

2.2 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psil. DTUIIEH U NPOIUJIEH -
MPOCTENIIINE IPECTaBUTENHN aJIKEHOB: (PU3MYECKHe U XUMUUECKUE CBOICTBA
(peakuuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAIINY, OKUCICHUS U
MOJIMMEPHU3AINH), TOJIyYeHHE U IPUMEHEHUE

2.3 Anxanuensl: Oytaguen-1,3 u MeTunOyranuen-1,3: ctpoenue, BaxHenme
XUMHUYECKHE CBOICTBa (peakius noaumepusanun). [logydeHrne CHHTETHYECKOTro
Kay4yyKa U pe3uHbI

2.4 AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUN PsiJl. AIICTHIICH -

HpOCTCﬁHIHﬁ MMPEACTAaBUTCIIb AJIKMHOB: COCTAB, CTPOCHHUC, (I)I/I3I/I‘-IGCKI/IC n




XMMHUYECKHE CBOMCTBA (peakuy THAPUPOBAHUS, FAJIOT€HUPOBAaHMsI, TUApATaLIH,
TOPEHUs1), NOJyYeHHUE U IPUMEHEHHUE

2.5

Apensl. benson: coctas, cTpoeHne, GU3NIeCKue 1 XUMHIECKHUE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS ), [TOJIydeHUE U IpuMeHeHue. Tomyod:
COCTaB, CTpOeHHE, (PU3NUECKHE U XUMHUYECKUE CBOMCTBA (pPEeaKIINH
raJIOreHUPOBAHUS U HUTPOBAHUS), TOJIy4eHUE U IpUMeHeHHe. TOKCUYHOCTD
apeHoB. ['eHeTnyeckas CBsi3b MKy YIVIEBOJIOPOJAMU, TPUHAIICKAITUMU K
pa3IMYHbBIM KJIaccaM

2.6

[TpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB. [IpUpOHBIiA Ta3 U MOMyTHbIC HEDTSIHbIC
ra3el. HedTh 1 ee mpoucxoxaeane. CriocoOsl mepepadboTku He(TH: TIEpEeroHKa,
KPEKHMHT (TEPMUYECKUH, KaTATUTHIECKU# ), mupou3. [IpoayKThl epepaboTku
He(TH, UX IPUMEHEHUE B POMBIIIUIEHHOCTH U B ObITY. KaMeHHBIN yrons u
MPOJIYKTHI €r0 MepepaboTKH

Kucnoponcoaep:xaiiue opraHn4eckue COeAMHEHNs

[IpenenbHbIC OTHOATOMHBIC CIIUPTHI. METaHOJ M 3TAHOJ: CTpOeHUe, (PU3NIECKUE U
XUMHUYECKHUE CBOMCTBA (PEaKIMK C aKTUBHBIMU METaJlJIaMU, TAJIOT€HOBOIOPOIaMHU,
ropeHue), npuMeHeHue. BogopoaHblie cBsI3u MEXly MOJIEKYJIaMU CIIUPTOB.
JleiicTBrE MeTaHOIa U 3TaHOJIa HA OPraHu3M YesioBeKa. MHOr0aTOMHBIE CITUPTHI.
DTUIICHTJIMKOJIb U TJIMIICPUH: CTPOCHHE, (PU3NUECKHE U XUMUYECKHUE CBOKCTBA
(B3anMOJIeHCTBHE CO MICIIOYHBIMH METAJIJIAMHU, KaYECTBEHHAs PEaKIIUs Ha
MHOT'0aTOMHBIE CITUPTHI). J{eficTBre Ha opraHu3M 4enoBeka. [[pumeHeHue
TJIMIIEPUHA U STUJIICHTIIUKOIIS

3.2

deHoI: CTPOCHHE MOJICKYJIBI, (DPU3NUECKUE U XUMHUUECKUE CBOMCTBA. TOKCHYHOCTD
¢denona. llpumenenune gpenona

3.3

Anbaeruipl U KeToHbl. DopMalibieru, aleTalbIerua: CTpOeHUE, GU3HIESCKUE 1
XUMHUYECKHUE CBOMCTBA (PEaKIMKM OKUCIICHHS U BOCCTAHOBIICHHUS, KAU€CTBECHHBIC
peaxium), noJy4eHue U NpuMeHEeHUe

3.4

OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHASI U YKCYCHAs
KHUCJIOTBI: CTpPOEHUE, (pru3nyecKre 1 XUMUYECKUe CBOMCTBA (CBOMCTBa, o0IIMe A1
KJ1acca KUCJIOT, peakius 3Tepu(rKalnum), HoJydeHHe U IPUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsI KUCIOTHI KaK MPECTAaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT. MBIJIa KaK COJIM BBICIITHX Kap60HOBI>IX KHCJIOT, UX MOIOIIIEC I[CflCTBI/IC

3.5

CroxHble 3(upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIIOKHBIX
a¢upoB. XKupsl. 'naponus xupos. [Ipumenenne xxupos. bruonoruueckas poib
KUPOB

3.6

VYrneBoabl: cocTaB, KiacCUQUKaIUs yriieBOA0B (MOHO-, IU- U MOJIHCAXapUIbl).
I'moko3a - mpocTelmii MOHOCaxapua: 0COOEHHOCTH CTPOSHHS MOJIEKYJIbI,
bu3rUecKre 1 XMMHUYECKHE CBOMCTBA (B3aumoeiicTere ¢ ruapokcuaoM meau (1),
OKHCJICHHE aMMHa4YHbIM pacTBOpoM okcuaa cepedpa (I), BocctaHoBieHue,
OpO’KEHHUE TIIIOKO3bl), HAXOXKIEHHUE B IIPUPOJIE, IPUMEHEHHUE, OnoIornyecKas
poab. doTtocunTe3. PpyKTO3a Kak N30Mep III0OKO3bl. Kpaxmai u neiirono3a Kkak
pHUpoaAHbIe nonuMepsl. CTpoeHre KpaxMaia U HeJuTio103bl. Ou3nyeckue u
XMMHUYECKHE CBOMCTBA Kpaxmaiia (THAPOJIN3, KAUECTBEHHAs PEAKIIMsI C HOJI0OM)

A3OTCO,Z[Cp)KaH_II/IC OpPraHn4YCCKUC COCANHCHU

AMUHOKHUCIIOTHI KaKk aM(QOTepHbIE OpraHnyYecKkue coeAuHeHus. u3nyeckue u
XMMHUYECKHE CBOICTBA aMMHOKHUCIIOT (Ha MpuMepe riaunuHa). buonoruueckoe
3Ha4YE€HHE AaMMHOKHUCIOT. [lenTuel

4.2

benku kak npupoHbIE BEICOKOMOJIEKYIISIpHBIE coeinHeHus. [lepBuunas,
BTOpUYHAs M TPETHUHAS CTPYKTYypa O0erakoB. XMMHUECKHUE CBOMCTBA OEJIKOB:




THIPOIU3, JCHATYpaIUsl, KAYeCTBCHHbIE peaKluy Ha OenKu

5 BricokoMoneKkysipHbIe COeTMHEHUS

5.1 OcHOBHbIE OHATUS XMMHH BHICOKOMOJIEKYJISIPHBIX COETMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3AIIUU, CPEIHSIS MOJIEKYIIsIpHAs
Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COeIMHEHUH -
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHS

5.2 DKcrnepuMeHTAIbHbIE METO/IbI H3yYEHHS BEIIECTB U UX MPEBPALLCHUI:

O3HAKOMJIEHHE ¢ 00pa3IiaMu IPUPOAHBIX H UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
KayuykoB. [lonyuyeHue CHHTETHYeCKOro KayuyKa U pe3uHbl

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA (11 KJIACC)

Kon

[IpoBepsieMblil AJIEMEHT COJIEPAKAHUS

1

TeopeTnyeckre OCHOBbI XUMUU

11

XuMu4eckuil aneMeHT. AToM. Sapo aTtoma, M30TOMBL. DIEKTPOHHAs O00OJIOYKA.
DHepreTUyeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTamH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pachpe/iesieHnss 3JEKTPOHOB MO OpOUTalIsiM B aToMax >SJIEMEHTOB
TIEPBBIX YETHIPEX NEPHOJIOB. DJIEKTPOHHAS KOH(UTYypalysi aTOMOB

1.2

Ilepuonuueckuit 3akoH u [lepuoguueckas cucreMa XUMHYECKUX 3ieMeHToB /JI.U.
MenpeneeBa. CBs3pb nepuoguueckoro 3akoHa u llepuoanueckoil cuctemsl
xumuueckux snemeHToB J[.M. MeHneneeBa ¢ COBpPEMEHHOW TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX HMH TPOCTBIX M CIOXKHBIX BEIIECTB IO TPYNNaM MU IEepUOJIaM.
3HavYeHNE MEPUOJUICCKOTO 3aKOHA B Pa3BUTHUU HAYKU

1.3

CrpoeHue BelecTBa. XMMHYECKas CBSA3b. Buabl XxMMHUECcKON CBsI3U (KOBaJCHTHAs
HeMoJIsipHasl U MOJspHas, MOHHAs, MeTajuinyeckas). MoHbI: KaTMOHBI U AHUOHBI.
MexaHu3mbl 00pa30BaHHS KOBAJIEHTHOM XHWMHUYECKOW CBSi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOpHBIH). BogopoaHas cBsi3b

1.4

BanentHoCcTh. DnekTpooTpuniaTeIbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJNEKYJISPHOIO M HEMOJEKYJSPHOIO CTPOEHHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BeIleCcTBA. THUIBl KPUCTAJUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BELIECTB OT THUIA KPUCTAUINYECKOW pemieTku. IIoHATHE O QUCHEPCHBIX cUCTEMaX.
VicTuHHBIE U KOJUIOWIHBIE PACTBOPHI. MaccoBas 10711 BEIIECTBA B PACTBOPE

1.6

Knaccudukanus HeopraHudeckux coeauHeHud. HomeHkiaTypa HeopraHM4ecKHX
BEILIECTB

1.7

XumMuueckas peaKkuus. KJ'IaCCI/I(l)I/IKaI_II/IH XHUMHUYCCKUX peaKHI/Iﬁ B HeopFaHI/I‘ICCKOﬁ u
Opl"aHI/I‘IGCKOI\/'I XAMUHU. 3aKOH COXPAaHCHUA MACCBhI BCHICCTB, 3aKOH COXPAHCHUSA U
MPEBpalICHUA DHCPIUH ITPU XUMHWYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiiu, €€ 3aBUCHUMOCTh OT Pa3JIMYHbIX (PAKTOPOB

1.9

OOparuMble peaknMu. XHUMHYECKOoe paBHOBecHe. @DakTOpbl, BIHUAIOLIME Ha
cocTossHMe XuMudeckoro pasHoBecus. [Ipuanun Jle Hlarense

1.10

OnektponuTrueckas auccomuarusa. CwibHBIE U cladbie diekTponuTsl. Cpena
BOJIHBIX PacTBOPOB BELIECTB: KUCJas, HEWTpaibHas, 1ienoyHas. Peakium MoHHOTO
oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuunn

Heoprannueckas xumust

2.1

Hemetamnel. IlomoxxeHne HeMETaaIoOB B HCpHOHHQCCKOﬁ CUCTEMEC XHMMHYCCKHUX




anementoB J[.M. MenneneeBa u 0COOCHHOCTH CTpOeHHMsS aToMOB. Dusnyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJIOB (Ha MpHUMEpe KHUCIOPOAA, CEpHI,

dbocdopa u yrnepoaa)

2.2

XWMHYECKHE CBOWCTBA BAXKHEWUIIMX HEMETAUIOB (TaJlOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HX  COCOUHEHHWHA  (OKCHJIOB,
KHCJIOPOJICOACPIKAIIIMX  KUCIOT, BOJOPOJHBIX  coenuHeHuid). [IpuMeHeHue
BaXKHEHIIINX HEMETAIIJIOB U MX COCTUHCHUI

2.3

Meramnbl.  Ilonoxkenue weramioB B Ilepuoguyeckon cucreMe XHMHYECKHUX
anemenToB JI.M. MenneneeBa. OCOOCHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000JI0UYEK
atoMoB MetaiioB. OOmme Qusnueckue cBoiicTBa MeTauioB. CIIIaBsl METAJLIOB.
DJIEKTPOXUMHUYECKUH Psijl HAIIPSHKEHU METaJllIoB

2.4

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJUIOB (HATpUil, Kajaui, KaJblUid, MarHui,
QTIOMUHHMMA, IIMHK, XPOM, JK€JIe30, MeAb) M HX coeauHeHuid. OOmme crmocoObl
MOJIy4eHUsl MeTaIUIOB. [IpMeHEeHHe METAJITIOB B OBITY M TEXHUKE

2.5

I'enetnyeckast CBs3b HCOPraHNM4YCCKUX BCIICCTB, INPHHAIJIC)KAIIUX K Ppas3IndHbIM
KJj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumMuum B 0OOECHEYEHHHM SKOJOTHYECKOM, SHEPreTMYEeCKOM U IHILIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [loHSATHE O HaydyHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUI

3.2

[IpencraBienuss 00 OOUIMX HAyYHBIX MPUHIMIIAX MPOMBIIIICHHOTO MOJy4YeHUs
BOXHEHIIMX BEHIECTB. YENOBEK B MHPE BEIIECTB M MATEPHUAIOB: Ba)KHEWILIHE
CTPOUTEIbHBIE MaTepHallbl, KOHCTPYKLIMOHHBIE MaTepHUalibl, KPAacKH, CTEKIO,
KepaMuKa, MaTepHUalibl I DSJICKTPOHUKH, HAHOMATEpHAIIbl, OPraHUYECKUE U
MUHEpaJIbHbIE yI00peHus

3.3

XumMug W 30POBbE YEJIIOBEKA: IMpaBWia HCIOJB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIIOJIb30BaHMS MPEIapaToB OBITOBON XHMHHU B
HOBCEIHEBHOU KU3HU




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'3 110 XUMHUHU

Kon

[IpoBepsieMblil DIEMEHT COEPHKAHUS

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

Crpoenune BemectBa. CoBpeMeHHas MOJENb CTPOCHUs aToma. Pacmpenenenue
9JIGKTPOHOB MO  JHEPreTHYecKHMM ypoBHsAM. Kiaccudukanms XUMHUECKUX
aneMeHToB. OCOOCHHOCTH CTPOCHHUSI YHEPreTHUSCKUX YpOBHEH atomoB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30Y)XIEHHOE COCTOSHUSI AaTOMOB. OJIEKTPOHHAas
KoH(puUrypanus aroma. BajeHTHBIE 31€KTPOHBI

1.2

[Tepuonnueckas cucrema xumuueckux 31ueMeHToB J[.M. Menaeneesa. @uznueckuii
cMmbica Ilepuoanueckoro 3akona .M. MenpaeneeBa. [IpuuuHbl 1 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB JJIEMEHTOB M HUX COCIMHEHUM MO TMepuojaM U TpyIIam.
3aKOHOMEPHOCTM B HM3MEHEHUHM CBOMCTB IIPOCTBIX BEILIECTB, BOJOPOJHBIX
CO€JIMHEHMH, BBICITUX OKCHJIOB U THAPOKCHJIOB

1.3

BanenTHOCTS. BJ'ICKTpOOTpI/II_[aTeJ'II)HOCTB. CreneHb OKHUCIICHUS

14

Buapl xumuueckoi cBsA3U (KOBaJIGHTHAs, HOHHAs, METaJUIMUECcKasi, BOJOPOAHAs) U
MeXaHu3Mbl ee oOpa3oBaHHs. MeXMONEeKyIspHbIe B3auMojeicTBUs. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS. THUIIBI KPUCTAINIMYECKUX PEIIETOK.
3aBUCUMOCThH CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH

1.5

Xumnyeckas peakus. Kinaccudukanus XMMHUUECKUX PEaKUil B HEOPraHMYECKON U
OpPraHUYECKOM XUMUU. 3aKOH COXPAaHEHUsI MacChl BELIECTB

1.6

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

1.7

TennoBsie 2 dekThl XuMuYeckux peaxkiuil. TepMoxumuueckue ypaBHEeHuUs

1.8

OOparuMble peakuuu. XHUMHUYECKoe paBHOBecHe. @DakTOpbl, BIHAIOLIME Ha
cocTossHMe XuMudeckoro papHosecus. [Ipnanun Jle larense

1.9

Dnektponutrueckas aucconuanus. CuiibHbIE W cia0ble 3aekTposuThl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KUCTas, HeUTpanbHas, 1wienovyHas. CreneHpb
nucconuanuu. Peaknuy noHHoro ooMeHa

1.10

IMuaponus coneit. Monnoe mpowusBeneHue Bojbl. Bomopoansiii mokaszatens (pH)
pacTBopa

111

CriocoObl BBIpaKEHMs KOHLEHTPALMKM PACTBOPOB: MACCOBAs J0JS PACTBOPEHHOIO
BEILECTBA, MOJAPHAas KOHLEHTpauus. HacblllleHHbIE U HEHACBHIICHHBIE PAaCTBOPBI,
pactBopuMocTh. Kpucramoruaparsl

1.12

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakunu. [loBeneHue BeliecTB B cpenax ¢
pa3HbIM 3HaUeHHeM pH. MeToipl 2JIeKTpOHHOTO0 OaaHca

1.13

DNEeKTPOIN3 pacTBOPOB U PACIUIABOB COJIEN

OCHOBBI HEOPTAHNYECKOW XUMUU

2.1

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknmatypa HeopraHM4ecKux
BEIIECTB

2.2

XUMHYECKUE CBOMCTBA BAXXHEHUIIUX METAUIOB (HATpWM, Kaaui, KaJblUid, MarHui,
ATIOMUHHMA, [UHK, XpOM, XKelle30, Melb) M HX coequHeHwil. OO0mue crocoObl
MOJTYYCHUS] METAJIJIOB

2.3

XUMHUYECKHE CBOWCTBA B@KHEHIIMX HEMETAJUIOB (TaJoreHoB, Cepbl, a3o0Ta,
dbochopa, yraepoma M KpeMHHMs) W HMX ~ COCOUHEHHH  (OKCHJIOB,
KHCJIOPOACOAEPIKAIINX KHCIOT, BOJOPOJIHBIX COSIMHEHUH )

2.4

I'emetmueckast CBS3b HCOPraHUYCCKUX BCIICCTB, MPHUHAIJICKAIIUX K Pa3INdIHbIM
KJj1accaM

2.5

Wnentudukanuss HeopraHuyeckux coefauHeHuil. KauecTBeHHBIE peakuuu Ha
HEOPraHUYECKHE BEIECTBA U HOHBI




OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHHS] OPraHMYECKUX COeIMHEHUMN
AM. bytnepoBa. VYIyepoIHBI CKENET OpraHudeckoi Mousiekynsl. KpaTHocTb
XMMHYECKOH CBSI3H, U . Sp°-, SP2-, SP-rubpuan3auy opouTaneii aToMoB yriaeposa.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOEHHsS MoJieKysl. ['omosoru.
I'omosiornueckuit psia. Mzomepust 1 n30Mepbl

3.2

[Tonsitue o pynkuuonanpHol rpymnmne. OpueHtanonHble 3Q(exTsl 3aMecTuTeNnen

3.3

[IpencraBnenne o kiaccuukanuyM OpraHMYecKHX BemiecTB. HomeHkmaTypa
OpPraHUYECKUX COEIMHEHMH (cucTeMaTtuyeckas) M TpPUBHAJIbHBIE HA3BaHMS
BAKHEHIIINX IPEICTABUTEIICH KJIACCOB OPraHUYECKHUX BEIECTB

3.4

CBoOOIHOpAANKATBHBIN U HIOHHBIA MeXaHU3MbI peakiuu. [lonsaTie o Hykiaeoduiie u
anekrpoduie. [Tpasuno Mapkosaukosa. [IpaBuio 3aiiiieBa

3.5

AnkaHpl. XMMHYECKHE CBOMCTBA aJKaHOB: raJIOr€CHUPOBAHUEC, ACTUAPUPOBAHUE,
TCPMUYICCKOC PA3JIOKCHUC, KPCKUHI, ©30OMCPU3alHid, TOPCHUC. HonyquHe AJIKaHOB.
LII/IKJ'IoaJ'IKaHI)I. CHGL{I/I(bI/IKa CBOMCTB MUKIOAJIKAaHOB C MaJlbIM pasMEpOM IHKIIA.
Peakmun MMPUCOCOAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUS

3.6

Ankenbl. XMMUYECKHE CBOMCTBA: pEAaKUMU MNPUCOECTUHEHHUs (rajJoreHupoBaHHE,
TUIPUPOBAaHUE, TUAPOTaJIOreHUpPOBAaHUE, THJpaTalis), TOPEHUs, OKHUCICHUS U
nojgumepu3zanuu. IIpombliieHHbIe U 1JaOOPaTOPHBIE CITOCOOBI MOJIyYEHHs! aJIKEHOB

3.7

AJkagueHbl. XHWMHYECKHE CBOMCTBA QJIKAJUMEHOB: PEAKLHMU MPUCOCAUHECHUS
(rugpupoBaHMe, TaJlOreHUpPOBaHHE), TopeHHs U mnonuMepusauuu. [lomyuenue
aJIKaJIEeHOB

3.8

AnkuHbl. XHMMHYECKHE CBOMCTBA: peaklUM IMPUCOEIUHEHUs (TajJoreHupoBaHUE,
TUPUPOBAaHUE, TUApaATalysl, T'HAPOTaJOr€HUpPOBAHME) KaK CHOCO0 MOJyuyeHUus
IOJIUMEPOB M JPYTUX IOJIE3HBIX HPOAYKTOB. Peaknuu 3amenieHus. l'opeHue
alleTUJIEHA KAaK MCTOYHUK BBICOKOTEMIEPATYPHOI'O IUIAMEHU JJIsi CBAPKU M PE3KHU
MeTauioB. [IpuMeHeHue aneTuiaeHa

3.9

Apenbl. X¥UMUYECKHE CBOMCTBAa O€H30J1a: peakUM 3JEKTPOPUILHOTO 3aMelleHus,
NpUcOeAUHEHNUs  (TWIpUpOBaHWe, rajloreHupoBaHue). Peakmus  ropeHus.
OcoO6eHHOCTH XUMHMUYECKUX CBOMCTB Toiyona. Ilomydenue Genzona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepusanus cruposa. CriocoObl NOMyYEHUS U
IIPUMEHEHHUE apOMATHYECKHUX YIIIEBOJOPOIOB

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE  CHOUPTHL.  XUMHYECKHE  CBOMCTBA:
B3aMMOJICHCTBHE C HATPUEM KaK CIOCOO YCTaHOBIJIEHHS HAIWYMS THIPOKCOIPYIIIBI,
C TaJlOTEHOBOAOPOJAaMH KaK CIOCOO NOIY4YeHHs pacTBOPHUTENEH, BHYTpU- H
MEXMOJIEKYJIApHas jgeruaparauus. Peakuus ropenusa. IlomydeHue sraHoua:
peakuusi OpOXKEeHHUs TIIIOKO3bI, TUApATAlUs ATUIICHA. DTUICHTIUKONb U TIULEPUH
KaK IIPEACTABUTENHN NPEJAEIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®enon. XuMuyeckue cBoicTBa (peHona (peakiuu ¢ HaTpUueM, THIPOKCHIOM HATpHs,
o6pomom). Ilonyuenue denona

3.12

AJ'II))IGFI/II[I)I. XnuMHYecKre CBOMCTBa NpeaACIIbHBIX aJlbACTUI0B. TUIAPUPOBAHUC,
KayeCTBEHHbIE pEaKlIMU Ha KapOOHWIbHYIO Tpymnmy (peakuus "cepeOpsHOro
3epkana", B3aumozeiictBue ¢ ruapokcugom menu (II). Tlomydenuwe npenenbHbIX
QIBJIETUJIOB: OKHCIIEHHUE CIHPTOB, THJpaTanus aneTwieHa. AILIETOH Kak
IIPEJCTaBUTENb KETOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIIEHHUs alleTOHA

3.13

KapOoHoBble KHMCHOTBI. XHMHYECKHE CBOMCTBAa MpPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOICTB MYpPaBBUHOM KHUCIIOTHI.
[Tonmy4yeHue npeaenbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCJIOT: OKHCIICHHE AJIKaHOB,
AJIKEHOB, IEPBUYHBIX CIIMPTOB, AJIbJETUA0B. BrIicIne npeebHbIe U HENpeIeIbHbIE




KapOOHOBBIE KUCIIOTHI

3.14

Crnoxasie 3pupbl U xupbl. CrIocoObl MOTYYeHHUsT CI0KHBIX 3GupoB. OOpaTUMOCTh
peakimu stepudukanuu. [IpuMeHeHne ClIOXKHBIX 3(UPOB B MUIIEBOH H
napQOMepHOH TPOMBINUICHHOCTH. JKUpPBI Kak CIOXHBIE 3(Upbl TIUICpUHA H
BBICIINX KapOOHOBBIX KHUCJIOT. XHMHYECKHE CBOWCTBA >KHPOB: TUIPUPOBAHHE,
OKHCcIeHHe. [HMIponu3, WM OMBUICHHE, KHPOB KakK CIIOCO0 MPOMBIILICHHOTO
IMOJIYUYCHUA COJIEH BBICHINX Kap6OHOBBIX KHCJIOT. KaK COJIM BBLICHINX Kap6OHOBBIX
KHCJIOT

3.15

XUMHUECKUE CBOMCTBA IIIOKO3bI: PEAKIMK C YYaCTHEM CIIUPTOBBIX U aJIbJAETHIHON
Ipynn M MoOJO4YHOKucioe OpoxeHue. IIpuMmeHeHHMe TIIOKO3bl, €€ 3HAaueHHE B
AKU3HEEATEIIbHOCTH OpraHu3sma. Jucaxapuibl: caxaposa, MaJIbTO3a.
BoccranaBnuBaromuye M HEBOCCTaHaBIMBArOluMe  aucaxapuisl. ['maponus
nucaxapunoB. llonmcaxapunael: kpaxmain, riMKoreH. CTpoeHHEe MaKpOMOJIEKYII
Kpaxmajla, IJIMKOr€Ha U Leuntoio3bl. Pusnueckue CBOMCTBA Kpaxmajna U
LEJITF0JI03bl. XUMHUYECKHE CBOWCTBA Kpaxmalla: IMJIpOJIN3, KaueCTBEHHAs Peaklus ¢
nogoM. XHMHUYECKHE CBOMCTBAa IIEJUTIONIO3BI: THUAPONU3, MoONydeHue 3(upos
1es1r0I103b1. IToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN HIEJK)

3.16

AMHHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHUS: PEaKIUU C BOJOM, KUCIOTaMHU,
peakmus TOpeHHS. AHWIMH KaK IIPEJICTaBUTE]Ib apOMATHYECKHUX aMHUHOB.
XUMHYECKHE CBOWMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OpOMHOM BOJOH,
okucienue. [lonydyeHre aMMHOB alKUJIMPOBAHHWEM aMMHaKa U BOCCTAaHOBIICHUEM
HUTPONPOU3BOJIHBIX YTIIEBOJOPOIOB

3.17

AMHHOKHCIOTEI M O€IKH. AMHHOKHCIOTHI Kak aM(pOTEpPHbIE OpPraHUYECKHE
coenuaeHusi. OCHOBHBIC aMHUHOKHCIOTBHI, oOOpasyromnme Oenkd. XHUMHYECKHE
CBOMCTBA OEJIKOB: THAPOJIN3, JCHATYpAIlMs, Ka4eCTBCHHBIC (IIBETHBIC) PEAKIIUU Ha
OenKu

3.18

CrtpoeHue u CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOICTB ITOJIMMEPOB OT CTPOEHUS
MoJieKyl1. OCHOBHBIE CIIOCOOBI IOJIyYE€HHUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHMM:
peakiMy NoJMMepHU3alMy U nosimkoHaeHcanuu. Knaccudukanus Bo1okoH

3.19

WNnentudukanus opraHMuecKux coelMHeHui. Perenne skcepruMeHTaNnbHbIX 3a7a4
Ha Pacro3HaBaHUE OPraHUYECKHUX BEILECTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COe)II/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

Xumust B moBceAHEBHOM >ku3HM. IlpaBuna Oe3omacHOi paboOTBl C  €AKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOM XUMUH

4.2

XuMUs U 300pOBbe. XUMHS B MEAULMHE. XUMUS U CEIIbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XHUMHUSL M DHEpPreTHKa: NMPUPOJHBIA M MOMYTHBIA HEPTSHOU
ra3pl, UX COCTaB U ucrnoib3oBaHue. CoctaB HEPTH U ee mepepadoTKa (MPUPOTHBIC
WCTOYHHUKHU YTIEBOJOPOIOB)

4.3

XuMHsT U 3KOJNOrusl. XUMHUYECKOE 3arps3HEHUE OKpYyXKarolled cpeapl U ero
nocnenctBus. Oxpana ruapocdepsl, MOYBBL, atMochepsl, (uopsl U (ayHbl OT
XUMHYECKOro 3arpsi3HeHus. [IpobimemMa OTXOMOB W TOOOYHBIX MPOIYKTOB.
AJnbTepHATUBHBIE NICTOYHUKH YHEPTUU

4.4

OOmue mnpencTaBiIeHUS O TMPOMBIIUICHHBIX CIIOCO0aX TONYyYeHUS XUMHUYECKHX
BEIIECTB (Ha TMpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOM KHCIOTHI). UepHas u
uBeTHas Metauryprus. CTEKJIO U CUJIMKaTHasi MPOMBIIUIEHHOCTh. [IpoMbliiieHHas
oprannyeckast Xumus. CrIpbe 11 OPraHUuYeCKOM MPOMBIIIJIEHHOCTH

Turnsr PaCYCTHBIX 3a1a4

5.1

PacueTsl macchl BC€IIECTBA HIIN o0beMa Ta3oB IIO HN3BCCTHOMY KOJHNYCCTBY




BCIICCTBA, MaCcCC UJIN 061,eMy OJHOT'O M3 YYAaCTBYIOIIMX B PCAKIIMH BCIICCTB

5.2 Pacuets! TemioBoro s dexra peakun

5.3 PacueTsl 00bEMHBIX OTHOIICHU Ta30B MPU XUMHUYECKUX PEaAKITUIX

5.4 Pacuetsr Maccel (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIA OIHO
13 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

9.5 Pacuerst MaccoBoil wuiaM OOBEMHOW JONM BBIXOJA TPOAYKTa PEAKIHH OT
TEOPETUYECKH BO3MOYKHOTO

5.6 Pacuetsr Maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITH OJTHO U3
BEIIECTB JIaHO B BUJIE PacTBOpa C OMPEIENIEHHON MacCcOBOM /10Jiel pacTBOPEHHOIO
BELIECTBA

5.7 Pacuersl ¢ wucnosb3oBaHWEeM — TOHATHM  "MaccoBas  goss",  "MossipHas
KOHIIeHTpauus", "pacTBOPUMOCTB"

5.8 Haxoxpaenue MonexkyasipHod (QopMysibl OpraHHYEeCKOro BEIIeCcTBa IO  €ro

IJIOTHOCTA M MAcCOBBIM JOJSIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO
MIPOJYKTaM CTOpaHUs

ITPOBEPAEMBIE HA EI'S 1O XUMHWHU TPEBOBAHUSI
K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON ITIPOI'PAMMBI
CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

Kon
MIPOBEPSEMOTO
TpeOOoBaHUs

[IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHMUS
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro o0IIero o0pa3oBaHus

1

Bnagenue cucteMoil XUMHYECKUX 3HaHI/II>'I, KOTOpasa BKIOYACT:

11

OCHOBOIIOJIAralole IMOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, HW30TOIbI,
SIIEKTPOHHAsI 000JI0YKA aToMa, s-, P-, 0-3JIeKTPOHHbIE OPOUTATIH aTOMOB,
OCHOBHOE U BO30YyXJIEHHOE COCTOSIHME€ aTOMa, HWOH, MOJIEKYIIa,
BaJICHTHOCTD, NEKTPOOTPHULIATEIBLHOCTb, CTETICHb OKHCJICHHS,
XUMHUYECKast CBA3b ( M , KpaTHble CBA3M), TUOpHIM3AlMS ATOMHBIX
opbutanelf, KpHCTasIM4ecKas pelieTka, Mojb, MOJsSpHas Macca,
MOJIIpDHBIA 00BEM, MOJISIpHAs KOHLIEHTpPAllMs, pacTBOpPbl (MCTUHHBIE,
JUCIIEPCHBIE  CUCTEMbI), KPHCTAUIOTHAPATHI, YIJIEPOJHBIA  CKEJIET,
(GyHKIMOHAIbHAs TpyIa, paauKall, U30Mepbl, CTPYKTypHas ¢opmyia,
u3oMepHus (CTpyKTypHas, reoMeTpudeckas (1Mc-, TpaHCHU30Mepus),
TOMOJIOTUYECKUN  psifi, TOMOJIOTHM, YIJIEBOAOPOABI, KHUCIOPOA- U
a30Tco/epKalllie COEIMHEHHUs, OMOJIOTMYECKH aKTHUBHBIE BEIECTBA
(yrmeBoabl, XKUpBI, O€NKH), MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCUHEHHUS, KPEKUHI, PU(GOPMHUHT, THUIIBI
XUMHYECKHX peaKIHMid (OKHCIUTENIbHO-BOCCTAHOBUTENBHbBIE, JK30- U
HHJIOTEPMHUUYECKHE, PEaKIMM HOHHOIO0 OOMEHa, TOMO- U TeTepOreHHBIE,
oOpaTuMble U HEOOpaTUMBIE), PACTBOpP, SJIEKTPOIMUTHI, HEIIEKTPOJUTHI,
IIEKTPOJINTUYECKAsT TUCCOLUAINS, CTENIEHb JUCCOLMAIUMHN, OKHCIUTEIND,
BOCCTAHOBUTENb,  AJIEKTPOJIU3, CKOPOCTh  XMMHUYECKOH  peakluu,
XUMHUYECKOE PABHOBECHUE)

1.2

TEOpUHU W 3aKOHBI (Teopm[ XUMHUYCCKOIro CTPOCHHUA OPraHu4YCCKHUX
BCIICCTB AM. BYTJ'IepOBa, TCOpHA BHCKTPOHHTHHCCKOﬁ JUucconuanuu,




[lepuonnueckuit 3akon .M. MeHnneneeBa, 3aKOH COXpaHEHHUsI MAacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHU, MHUPOBO33PEHUYECKHE
3HaHUs, JEXKAIIMEe B OCHOBE NOHUMAHUS NPUYMHHOCTU U CUCTEMHOCTHU
XUMHYECKUX SBJICHUH, COBPEMEHHBIC MPEICTABICHUA O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX

1.3

MMpEaACTaBICHUA ) MEXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ,
TCPMOANHAMHUYCCKUX U KUHCTHUYCCKUX 3daKOHOMCPHOCTAX HUX MMPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(akTOJOrMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30MaCHOM  HUCIOJIb30BAaHWM  BAXKHEHIIMX  HEOPraHUYECKHX U
OpPraHMYECKUX BELIECTB B OBITY M IPAKTHYECKON I€ATEIIbHOCTH YEI0BEKa

1.5

o0mye HayyHble MPUHLUIB XMMHYECKOTO MPOU3BOJACTBA (Ha mpumepe
IPOM3BOJCTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJa, mepepaboTKu
HeTH)

CdopMupoBaHHOCTHh YMEHUI BBISBIISTH:

2.1

XAapPaKTCPHBIC MIPU3HAKU U B3AMMOCBA3b N3YUYCHHBIX HOH?[TI/II?I, IMPUMCHATH
COOTBCTCTBYOIIMEC IIOHATHUA IIPpU OIMCAHUU CTPOCHUA U CBOMCTB
HCOPTaHNYCCKUX U OPraHNYCCKUX BCHICCTB U UX HpeBpaHICHI/Iﬁ

2.2

B3aUMOCBSI3b XMMHMUYCCKHX 3HAHMA C TIOHATHSAMH M TPEACTABICHUSIMU
JIpPYruX MPeaMeToB yisi 00jee OCO3HAHHOTO MOHUMAHMS M OOBSCHEHUS
CYIITHOCTH MaTepUaIbHOTO €MHCTBA MHUPA

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

HAaUMEHOBAHMS XHMMHMYECKUX COEOUHEHUU MEXKIYHAPOJAHOIO COK3a
TEOPETUYECKON W TNPUKIAJHOW XHMUUM M TPUBHAIBHBIE HA3BAHUS
BEILECTB, OTHOCSAUIMXCS K M3YYEHHBIM KJaccaM OpraHUYeCKuX U
HEOPraHWYECKUX COCTMHEHUI

3.2

XUMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJIEHHUS (POpMyYn HEOpPraHM4ecKHX
BEIIIECTB, MOJICKYJSPHBIX U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPALEHHBIX
U CKEJIETHBIX) (POPMYJT OPraHMUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS!

4.1

HCOPTaHUYCCKUEC BCUICCTBA, CAMOCTOATCIIHHO BI)I6I/IpaTI> OCHOBaHUsA H
KPpUTCPUHN IJI1 KHaCCI/I(I)I/IKaL[I/II/I N3YYAaCMbIX XUMHNYCCKUX 00BEKTOB

4.2

OpTraHU4Y€CKUC BCUICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUs H
KPpUTCPUUN IJI1 KHaCCI/I(I)I/IKaL[I/II/I N3YJAaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3JIMYHBIM TMPU3HAKaM (YUCILY U COCTaBy pEarupyrollMX BEIECTB,
TEIIOBOMY 3 QEKTy peaklHuu, H3MEHEHUIO CTeleHeld OKHCIeHUs
AJIEMEHTOB, 0OPaTUMOCTH PEAKINH, YYACTUIO KaTaIl3aTopa)

ChopMupOBaHHOCTh YMEHHsI XapaKTEpPH30BATh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y>KJI€HHOM COCTOSIHUM) U MOHOB XUMHYECKHUX
aneMeHTOB 1 - 4 nepuonos Ilepuoanueckont cucrems! J[.1. Menneneesa n
UX BaJICHTHBIC BO3MOXKHOCTH, MCIIOJNB3Ys MOHSATHSA S-, P-, -3J€KTPOHHBIC
opOUTaIN, SDHEPTETUUECKUE YPOBHH

CdopMupoBaHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWCTB XHMHUYECKUX JJIEMEHTOB M OOpa3yeMbIX UMHU COEIUHEHHUH I10
IIepHoJIaM U rpynmam

CopMUpPOBaHHOCTh YMEHMSI COCTAaBJISITH YPAaBHEHHUS XUMHYECKHX
peaxkiuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ MOCPECACTBOM COCTABJICHUA
9JICKTPOHHOI'O OamaHca 3TUX peaKuHﬁ




7.2

YPaBHEHHUs pEaKUMM pas3JIMYHBIX THUIIOB; IIOJIHBIE U COKpAIECHHBIE
YpaBHEHHUS PEaKIMi HOHHOTO OOMEHa, yYUTHIBAs YCIOBHS, MIPU KOTOPBIX
9T peaklUy UAYT 10 KOHIIA

7.3

peakuuil TUApONM3a, peakuuid KOMIUIeKcooOpa3zoBaHUsl (Ha MpuMepe
TUJPOKCOKOMIUIEKCOB ITMHKA U aJTFOMUHMS)

CdopMUpOBaHHOCTH YMEHHUS MTOATBEPIKIATh:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH pEaKIMOHHOH
CIIOCOOHOCTH OpraHMYECKUX COEIMHEHUH OT KpaTHOCTH M Tulla
KOBQJICHTHOM CBsA3U ( U ), B3AHMHOIO BJIMSIHUSI aTOMOB U TPYII aTOMOB B
MOJEKyJaX, a TaKkKe OT OCOOCHHOCTEH peanu3anu pasIndHbIX
MEXaHU3MOB ITPOTEKaHMsI peakui

8.2

XAPaKTCPHBIC XUMHYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIUMU
OKCIICPUMEHTAMM U 3alIUCIMU ypaBHeHI/Iﬁ XUMHYCCKUX peaKHI/Iﬁ

CdopMUpOBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB M BaKHEHIINE
CBOWCTBA BEUIECTB, NPUHAICKAIIUX K OINPEICICHHBIM KiaccaM |
rpynmnaM COSIUHEHHH (MPOCThIC BEIIEeCTBA, OKCUIBI, THIPOKCHIIBI, COJIH;
YIJIEBOAOPOBI, IPOCThIE A(UPBI, CHUPTHI, PEHOJIBI, AJIbJCTU/IbI, KETOHBI,
KapOOHOBBIC KHCJIOTHI, CIIOXHBIE 3(DHPBI, KHUPBI, YIJICBOIbI, AMHHBI,
AMUHOKHCIIOTBI, OSIIKH)

10

ChopMupoBaHHOCTH yMEHHSI TPOBOJUTH pACUETHl IO XHUMHUYECKHM
dopMynaM M ypaBHEHMSIM XUMHUYECKUX pEaKIUi € HCHOJIb30BAHUEM
(U3NYECKUX BEJIMYMH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKLUU, €CIU OJHO
Y3 UCXOJHBIX BEIIECTB JIAaHO B BUJE PACTBOPA C ONPEIECICHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPUMECH )

10.2

MacCcOBOM WJIM 00bEMHOM 10U, BBIX0J1a IPOAYKTA PEAKIINH

10.3

TEIUIOBOTO (P deKTa peaKIuii

10.4

00BEMHEBIX OTHOIIIEHHUH ra30B

10.5

M0 HAXOXACHUIO XUMUYECKOM (hOpPMYJIbI BEIIECTBA

11

Brnanenue cucremMol 3HaHMM O METOJAX HAYYHOIO MO3HAHUSA SIBICHUU
MPUPO/BI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE MPUMEHSTH
OTU 3HAHUSA IPU DKCIEPUMEHTAIIBHOM MCCIEAOBAaHUU BEIIECTB W IS
OOBSCHEHUS XHMHYECKUX SBJICHHH, HMEIOIIMX MECTO B TMPUPOJE,
MIPAKTUYECKOU JIESITENBbHOCTH YEJIOBEKA U B TOBCETHEBHOM KU3HU

12

ChopMHUpPOBAaHHOCT, YMEHHUS NPUMEHSTH (KCIIONB30BaTh) 3HAHUSA O
COCTaB€ M CBOWCTBAX BEUIECTB JJIsi SKCIEPUMEHTAIbHON MPOBEPKHU
TUTIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH NPOTEKaHUS XUMHUYECKUX
peakuMii M TMPOTHO3MPOBAHUS BO3MOXHOCTEM HUX OCYIIECTBICHUS;
CHUCTEMHBIE XMMHUUYECKHE 3HAHUS JJISI OOBSICHEHUS M MPOTHO3MPOBAHUS
SABJIICHUM, MMEIOIUX €CTECTBEHHOHAYYHYIO MPUPONY; ISl NPUHATHA
TPAMOTHBIX PeIIEHU TPOOJIEM B CUTYAIIHSIX, CBSI3aHHBIX C XUMUEH

13

CdopMupoBaHHOCTh yYMEHHUsS TUIAHUPOBATH M MPOBOAWTH XHUMHUYECKUN
SKCTIEpUMEHT (TIOJIy9eHHE W W3YYCHHE CBOWCTB HEOPTaHMYECKUX |
OpTaHMYECKUX BEIIECTB, KAa4YECTBEHHBIE pEaKIUU YIIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIIOPOACOICPAIMUX OPTraHUYECKHX BEIIECTB,
pelieHue AKCIIEPUMEHTATBHBIX 3amaq o pacro3HaBaHHUIO
HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB) C COOIOJACHHEM IPABHII
Oe3omacHoro  oOpaimieHuss ¢  BemlecTBAaMM H  JTAOOPATOPHBIM
obopynoBanreM; (popMyIHpoOBaTh EIN HCCICIOBAHUS, MPEACTABIATh B




pa3nu4yHON ¢GopMe pe3ynbTaThl AKCIEPUMEHTAa, AaHaJIM3UpPOBATh U
OLICHUBAThH UX JOCTOBEPHOCTH

14

CdopMUpOBaHHOCTh YMEHHUSI OCYIIECTBIISITH I[EICHANPABICHHBIN TONCK
XUMHUYECKOH HH(OpManMu B pa3iMYHbIX MCTOYHHMKAX (HayyHas U
yueOHO-Hay4YHasl JINTEeparypa, CpPeACTBa MacCOBOW WH(MOpMALUHU, CETh
WuTepHer u 1pyrue), KPUTHUYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uH(popMaInio, nepepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHH C
MTOCTaBJICHHOW y4eOHOM 3a1auei

15

CdopmMupoBaHHOCTH YMEHHS NIPOTHO3UPOBATh, aHAJIM3UPOBATH U
OIICHUBATh WH(POPMAIIMIO C TMO3UIMH SKOJOTHYECKOH Oe30macHoCTH
MOCNEACTBUIM OBITOBOM M MPOM3BOACTBEHHON AESATEIBHOCTH 4YEJIOBEKa,
CBSI3aHHOW ¢ TmepepabOTKOM BemecTB; C(HOPMUPOBAHHOCTh YMEHHMN
OCO3HaBaTh  OMAaCHOCTb  BO3JEUCTBUA HAa  JKUBbIE  OPraHU3MBbI
OMMPCACIICHHBIX BCHICCTB, INIOHHMAsA CMBICI I10Ka3aTCIIA HpeI[eJIBHOfI
JIOIYCTUMOW KOHIEHTpallMu, M TMOSACHATh Ha TMpUMEpax CIOCOObI
YMCHBIICHUSA U MPCAOTBPALICHHA UX BPECAHOI'O BO3I[GI>’ICTBH51 Ha OpraHusm
YeloBeKa




