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IMosicuuTeabHAA 3aNIHCKA

[Iporpamma kypca xumuu 10 — 11 kmacca cocrtaBiieHa Ha OCHOBE (elepaJlbHOIO KOMIIOHEHTa
roCyJJapCTBEHHOT'O CTaHAapTa CpeHEero oOero o0pa3oBaHusl.

OCHOBHBIMHU BOIIPOCAaMH XUMUU SIBJIIOTCS M3yUYEHUE COCTABa U CTPOEHUS BEILLIECTB, 3aBUCUMOCTH MX
CBOICTB OT CTpPOEHHUS, KOHCTPYHPOBAHME BELIECTB C 3aJaHHBIMU CBOWCTBAMH, MCCIEAOBAaHUE
3aKOHOMEpPHOCTEW XMMHUYECKUX MpPEBpalleHUN M MyTed yNpaBieHUs UMHU B II€JIAX IOJyYEHHUS BEILECTB,
MaTEepUaoB, YHEPIUH.

B ocHOBY Kypca IOJI0KEHbI UJIEH:

- MaTepHajIbHOTO €MHCTBA BELIECTB NPUPOAbI, 00YCIOBICHHOCTH CBOMCTB BEIIECTB UX COCTAaBOM U
CTPOEHHEM;

- I03HABAEMOCTHU CYIIIHOCTH XMMHUYECKUX IPEBPAIIECHUN C TIOMOIIBIO HAYYHBIX METOJIOB.

W3ydyeHne XxMMHUM B CTaplIel 1IKOJIe Ha 0a30BOM YPOBHE HAIpPaBJI€HO HA JOCTHKEHHE CIEAYIOLIUX
LeJe:

v OcBOeHHE 3HAHUN O XUMHUYECKON COCTABISAIONIEH €CTECTBEHHOHAYYHON KapTHHBI MHpA,
BXHEHMIINX XUMUYECKUX MTOHITHUH, 3aKOHAX U TEOPUSIX;

v' OBjajieHde yMEHUSMH  [PUMEHATH  [OJydYEHHbIE 3HAHMA JUII  OOBACHEHUS
Pa3sHOOOPA3HBIX XUMHUECKUX SIBJIEHUH M CBOWCTB BEILIECTB, OLICHKU POJIM XMMUHU B PAa3BUTHH COBPEMEHHBIX
TEXHOJIOTMH U MOJTyY€HUU HOBBIX MAaTE€PHAJIOB;

v’ Pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaIbHbBIX CIIOCOOHOCTEH B mpoiecce
CaMOCTOSITEJIbHOTO MPHOOPETEHUS] XUMHUYECKUX 3HAHUW C HCIIOJIb30BAHUEM pA3JIMYHbIX HCTOYHHUKOB
uH(pOpMaLnY;

v' Bocnuranue yOEKICHHOCTH B IO3UTHBHOW pPOMM XHMHH B JKU3HH COBPEMEHHOTO
oOrmiecTBa, HEOOXOJUMOCTH XMUMHMYECKH TPAMOTHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO U OKpY’Karollen
cpene;

v' TIpuMeHeHHe TOMYYCHHbBIX 3HAHUI U YMEHHH JUTsi 6€30IaCHOTO MCIIOIb30BAHUS BEIIIECTB
U MaTepuaioB B OBbITYy, CEJIbCKOM XO3SIIICTBE M Ha IPOU3BOJCTBE, PELICHHs] MPAKTUYECKUX 33434 B
IIOBCEIHEBHOM >KM3HH, NPEAYIPEKACHUS ABICHUM, HAHOCSIIUX BPEX 310POBBIO UEIOBEKA U OKPY’KaIOLIEH
cpene.

CopnepxaHue MporpaMMbl BKJIIOYAET OCHOBBI OOIIEH, HEOPraHWYeCKOM M OpraHU4YecKoin
XUMHH.

B cTpykTypupoBaHMM Kypca OpPraHMYECKOM XMMMM BHAYaje HArOTCSl KPAaTKUE CBEIEHUS O
CTpPOCHHMH, KiacCu(UKALUM, HOMEHKIIAType OpraHMYECKUX BEIIECTB, OCOOEHHOCTSX peakuud ¢ HX
ydactueM. Takas BO3MOXHOCTb HOSIBIISIETCS IOTOMY, YTO B 9 KIacCE€ OCHOBHOM ILKOJBI YYalUECS YiKE
MOJTYYMJIM HEKOTOPOE MpEeACTaBIEHUE 00 OPraHNYECKUX BEILECTBAX.

CdopmupoBaHHbIEe TaKMM 00pa30M TEOPETHUECKUE 3HAHMS 3aTeM pa3BHUBAIOTCS Ha OGoratoMm
(akTOJIOTUYECKOM MaTepuane Mpu PAcCMOTPEHHUU KIIACCOB OpPraHMYECKHUX COEIMHEHHH, KOTOpbIe
paccMaTpUBAIOTCS B MOPSAKE UX YCIOXKHEHUSA: OT 0oJiee MPOCTHIX — YITIEBOJIOPOJOB 10 HAUOOJIee CIOKHBIX
— OMOTIOIMMEPOB. DTOT MOAXO/ MO3BOJIET ITY0KE U3YUUTh OPTAaHNYECKHUE BEIIECTRA.

Wnes o Benymieil poiau TeOpeTHUECKUX 3HAHUI B mpoliecce M3ydeHus Oorareifiiero mmpa
BELIECTB M pEaKkIUil Kypca «OpraHudeckas XUMHsS» CTajla OCHOBOW KOHCTPYHPOBAHMS M Kypca «oOmas
xumus». Ha 0Ga3e oOmMX MOHATHHA, 3aKOHOB M TEOPUl XHMHUHM Yy CTapUIEKIACCHUKOB (QopMHUpyeTcs
LIEJIOCTHOE MPEJCTABIEHUE O XMMUYECKOW HayKe, O €€ BKJIaJe B €IUHYI0 €CTECTBEHHOHAYUHYI KapTUHY
Mupa

JlanHass mporpamma IpenycMaTpuBaeT (opMHpoBaHHE Yy Yyyalluxcsl OOLIey4yeOHbIX YMEHUU H
HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JESTENbHOCTH W KJIIOUEBBIX KOMIIETEHLMH. B 3TOM HampaBieHHH
IPUOPUTETAMU JJIs1 yUeOHOI0 IIpeIMeTa «XUMHUs» B CTaplle 1Kojie Ha 6a30BOM ypOBHE SIBJISIFOTCS:



YMEHHE CaMOCTOSITEIbBHO 1 MOTUBUPOBAHHO OPraHU30BBIBaTh CBOIO MTO3HABATENIBHYIO ACSTEIbLHOCTD
(OT OCTAaHOBKHU I1€JIM 0 NOJTYYEHUS U OLEHKU Pe3yiIbTaTa);
OTpeJIeJIeHUE CYIIHOCTHBIX XapaKTePUCTHK U3y4aeMOro 0ObeKTa;
yMEHHE pa3BEepHYTO OOOCHOBBIBAThH CYKJIEHUS, 1aBaTh OIpENEICHUs, IPUBOAUTH JOKA3aTeIbCTBA;
OLICHMBAHUE U KOPPEKTUPOBKA CBOETO NOBEIECHUS B OKPYXKAIOIIEH Cpene;
BBITIOJTHEHHE B MMPAKTUYECKON JESITEIbHOCTU U B IOBCETHEBHOM JKU3HU SKOJIOTMUECKUX TPEOOBaHUM;

UCTIOJIb30BaHUE MYJIbTUMEIUIHBIX PECYpPCOB M KOMIBIOTEPHBIX TEXHOJOTHH Uit 0O0paboTKH,
nepefavyM, CcucTeMatuzaluu HHQOpMalMM, co3fJaHue 0a3 JaHHBIX, MPE3EHTAlMH PpPe3yIbTaToOB
MI03HABATEJILHON U IPaKTUYECKON JAESITEIbHOCTH.

[Iporpamma oOecrnieurnBaeT CO3HATEIbHOE YCBOCHHE YYAIIMMUCA BaXXHEHIIMX XUMHUYECKHX
3aKOHOB, TEOPUH M MOHATHH; (QOpPMHUpPYET MPEACTaBICHHE O POJM XUMHUHM B Pa3BUTUU Pa3HOOOPA3HBIX
oTpacyieidl MPOU3BOJICTBA; 3HAKOMUT C BELIECTBAMH, OKpYKaloIUMHU 4YenoBeka. Ilpu sTom ocHoBHOE
BHUMAHUE YJAENAETCS CYIIHOCTH XHMHUYECKHMX pEaKIMi M METOJaM HX OCYLIECTBIEHUS, a TaKkKe
croco6aM 3aluThl OKPY>KaIoLIeH cpebl.

B nenom Kypc mo3BoisieT pa3BUTh MPEACTABICHUS ydalllUXCsl O O3HABAEMOCTU MUPA, €ANHCTBE
KUBOM W HEXKHUBOM MNPUPOIBI, CPOPMHUPOBATH 3HAHUS O BaXKHEMIIUX acHeKkTaX COBPEMEHHOI
€CTeCTBEHHOHAYYHOH KapTHUHBI MHpa, YMEHHs, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKU3HU W
MO3BOJIAIOIINE OPHUEHTHUPOBATHCS B OKPY’KAIOLIEM MHUpPE, BOCHHUTATh YEJIOBEKA, OCO3HAIOIIETo cels
4aCTbIO MPUPOBI.

Hapsiny ¢ 3TuMm, cojepxaTenbHas XapaKTepUCTHKa Iiefied W 3aJad M3yYeHus IpeaMera B
nporpaMMe Mo XHMHUU YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B
cucteme cpeaHero oOmiero oOpasoBaHusa. CeroiHs B TNPENOJaBaHUM XUMHH B OOJbIIEH CTENeHU
OoTHaéTCsl TPEANOUYTEHHE NPAKTUUYECKOM KOMIIOHEHTE COJepKaHus OOYy4eHHUs, OpUEHTHPOBAHHOW Ha
MOJTOTOBKY BBIIIYCKHHKA 00I€00pa3oBaTeIbHONM OpraHU3alliy, BIAJCIOUIEro He HaOOpOM 3HAHHM, a
(GYHKIIMOHAIBHONW I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMU AKTHBHOIO TOJYYEHMs 3HAHUM U
IIPUMEHEHUS UX B pEaJIbHOM JKU3HM JUIsl pEIICHUs TPaKTUUECKUX 3ajad.

B cBs13u ¢ 3TUM Npu U3ydeHUH IpeaMeTa « XuMUs) TOMUHHUPYIOIlee 3HaUYeHHe IPUOOPETaloT Takue
LEJH U 33]]a4H, KaK:

afanTanus OOydYalomUXcs K YCIOBHSAM JIUHAMHYHO pa3BHUBAIOIIETOCS MHpa, (opmupoBaHHe
WHTEIUIEKTYalbHO ~ Pa3BUTOM  JTUYHOCTH, TOTOBOM K  €aMOOOpPa30BaHMIO,  COTPYAHUYECTBY,
CaMOCTOSITEJIbBHOMY IPUHSATHIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

¢opMupoBaHrue y OOy4arolUXCsS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIMH), HUMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHHE Ul PA3IMYHBIX BHJIOB JEATEIbHOCTU: pPEUICHHs Tpo0iieM, IOUCKA, aHAJIN3a U
00paboTku mHOpMAIUK, HEOOXOMUMBIX I MPUOOPETEHUs OMbITa NEATeIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B MO3HAHWU XHMHHU, a TaKXKe JUIsl OLEHKU C MO3UIMI SKOJIOrMueckod Oe30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUUECKHUX MPOIECCOB HA OPTaHMU3M YeJIOBeKa U MPUPOJHYIO CPEy;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEJUIEKTYAlIbHBIX W TBOPYECKHX CIOCOOHOCTEM
00yYaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHUOOpETaTh HOBBIE 3HAHUS 110 XMMHUU B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOIb30BATh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTUH I TIOMCKa
U aHaJln3a yueOHOW U Hay4YHO-IOMYJISIPHON MHpOpMaMU XMMHUYECKOTO COJIEp/KaHus;

(dopMUpOBaHHE U pa3BUTUE Yy OOYYAlOIIMXCS aCCOLMATUBHOTO M JIOTMUECKOTO MBIIUICHHUS,
HaOIOAATEIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, MPHU
IUTAHUPOBAHUU U IPOBEJCHUH XUMHYECKOI0 SKCIIEPUMEHTA;

BOCIIHTAaHHE Yy oOydaromuxcs yOeKAEHHOCTH B T'YMaHHCTHYECKOW HANpaBICHHOCTH XUMUH, €8
BXHOW pOJIM B PELICHUH TI00aTbHBIX MPOOJIEM paIMOHATBHOTO MPUPOONONb30BAHUS, MOMOIHEHUS
HHEPTeTHUECKUX PECYpPCOB M COXPAaHEHHS MPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOr0 OTHOLICHHUSI K TPUPOJIE U CBOEMY 3/I0POBBIO, & TaKXKEe NMPHOOPETEHHUS OIBITA UCIIOIb30BAHUS



MOJIYYCHHBIX 3HAHUM IS MMPpUHATHUSA TPaAMOTHBIX pCIJ_ICHI/Iﬁ B CUTyaluAX, CBA3AHHBIX C XUMHUYCCKUMU

SIBJICHUSAMU.

B yueOHOM 1utaHe cpefHero oomero o0pa3oBaHus MpeaMeT « XUMUs») 0a30BOr0 yPOBHS BXOIWT B
COCTaB MpeIMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIC MTPEIMETHIY.
Obuiee 4Mcno Yacos, OTBEAEHHbIX ANA U3YYEHUA XMMUKU, Ha 6A30BOM ypOBHe cpeaHero obuiero
obpasoBaHusA, cocTaBnseT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 Knacce — 34 vaca (1

yac B Heeno).

Cace KOJIMYECTBO YUEOHBIX KOJIMYECTBO YaCOB o011ee KOITUYeCTBO
HEJEb B HEJIENIO 4acoB B I'OJl
10 34 1 34
11 34 1 34
Hroro Ha ypoBHE 63 ) 63
o0ydeHus

PaGouass mporpamma pa3pabotaHa Ha OcHOBe aBTOpckoii mnporpammbl O.C. T'aGpuensna,
cooTBeTcTByMOIIEH DenepalbHOMY TOCYAapCTBEHHOMY CTaHAAPTY cpeaHero obOpasoBanus (["aOpuensH
O.C. Ilporpamma kypca xumum s 8-11 kmaccoB oOmeobpa3zoBaTenbHbix  yupexaenuit /O.C.
I'abpuensn. — 2-e wm3a., mepepad. m mon. — M.: Jlpoda, 2005.) B coorBerctBUM ¢ DeaepanbHON
oOpasoBarenbHOM porpammoit (mpuka3 ot 18.05.2023 Ne371).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOT'PAMMBI 110 XUMHUH HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIONIMMIECS MPOrpaMM
cpenHero oOmero o0pa3oBaHUs (JTUYHOCTHBIM, METANpeIMETHBIM M MpeAMeTHbIM). HayuHo-
METOJMYECKOM OCHOBOHM /i pa3pabOTKH TUIAHUPYEMBIX PE3YJIHTATOB OCBOCHHUS IMPOTPAMM CPEIHETO
o011ero o0pa3oBaHus ABISETCS CUCTEMHO-/IEATETbHOCTHBINA MOIXO/.

B cooTBeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM ITOAXO0OM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB
OCBOGHHUSI TpenMeTa «XUMHUS» Ha ypOBHE CpeaHero oOmero oOpa3oBaHUS BBIIEICHBI CIEAYIOIIUE
COCTaBJISIOLIHE:

OCO3HaHHE OOYYaIIIUMHUCA POCCUHUCKON TPa)xJTaHCKOW HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIUU K O0yUEHHUIO;

1[eJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHHUM JIMUHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPUUYECKUX TPAAULIUN 0a30BOI HAYKU XUMUU;

TOTOBHOCTh M CITOCOOHOCTh O0YJAFOIIUXCS PYKOBOJICTBOBATLCS B CBOCH JCSITETFHOCTH [IEHHOCTHO-
CMBICTIOBBIMU yCTaHOBKAaMH, MPUCYIIUMU IIEJIOCTHON CUCTEME XMMHUECKOTO 00pa30BaHMs;

HAJIMYUE TIPABOCO3HAHMS IKOJOTUICCKOW KYJIBTYPhI M CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
JKU3HEHHBIE TJIaHbI.

JIMIHOCTHBIE Pe3yNbTAaThl OCBOCHUS TpeaMeTa «XUMHS» JIOCTUTAIOTCS B €IMHCTBE yUEOHOH W
BOCIIUTATEIHHON NEATEIHHOCTH B COOTBETCTBUH C TYMAHHCTUYECKHUMHU, COIHOKYJIbTYPHBIMHU, TyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH W WJeajJaMH POCCHUHCKOTO TPaKIAHCKOTO OOINECTBA, MPUHATHIMUA B
olmiecTBe HOpPMAaMH U TpaBWJIaMH TOBEIEHHUS, CHOCOOCTBYIOUIMMH MpOIlECCaM CaMOITO3HAHUSA,
CaMOpPAa3BUTHUS K1 HDABCTBEHHOTO CTAHOBJICHUSI JINYHOCTH O00YUYarOIIUXCH.




JIMYyHOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMmera «XHMHUsS» OTpaKaroT C(HOPMHPOBAHHOCTH OIMbBITA
MO03HABATEJIbHON M MPAKTUYECKOM NEATENbHOCTH O0YyYarolUMXcs M0 peaau3aldi IPUHATHIX B 00IecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS

0CO3HaHMS 00YUaIOIMIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 0053aHHOCTEH, yBaKEHUSI K 3aKOHY U
MIPABOIOPAIKY;

NPEJCTaBICHUS O COLMANBHBIX HOPMaxX U MPaBUIIaX MEXJIMYHOCTHBIX OTHOLICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH NP CO3/IaHUU YUEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX U MM03HABAaTEIbHbIX 33Jay, BHIOJHECHUH XUMHUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W MPHUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI JPYTUX INpU
aHaJM3e PazIMYHBIX BUJIOB YUEOHOH e TeTbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUECKOMY U HAYYHOMY HacJIEUI0 OT€YECTBEHHON XUMHUU;

yBaXEHMsI K TpoIlecCy TBOpPYECTBa B OOJACTH TEOPUU U MPAKTUYECKOTO NMPUMEHEHHS] XHUMUH,
OCO3HaHMUS TOTO, YTO JOCTHKEHHS HAYKH €CTh pe3yNbTaT UIMTENIbHBIX HAONIOJCHUH, KPOMOTIMBBIX
HKCIIEPUMEHTAIbHBIX MIOMCKOB, TOCTOSIHHOTO TPYAa YUE€HBIX U PAKTUKOB;

MHTEpeca W TO3HABaTEeNbHBIX MOTHBOB B IMOJYYEHHU U TOCIEAYIOUIEM aHalu3e MHPOpPMALUU O
MEPEOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MMOBEACHHUS;

CHOCOOHOCTH OIIGHMBATh CHUTYallMM, CBSI3aHHbIE C XUMHMYECKHMMM SIBICHUSMH, U IPUHUMATb
OCO3HaHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHUE U NOCTYNKU CBOMX TOBAPUILEH C NMO3ULIMI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NMOHMMAaHUs IEHHOCTeH 370poBoro u 0Oe3omacHoro oOpas3a JKU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (DU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

coOroIeHnsT TIpaBMJI 0€30MacHOT0 OOpAIICHHs C BEIIECTBAMH B OBITY, TTIOBCEAHEBHOMN KU3HU U B
TPYZOBOH AESITEIBbHOCTH;

MOHUMAaHHUS IIEHHOCTH MpaBWJI MHAWBUIYATbHOTO U KOJUIEKTUBHOTO O€30MacHOTO IMOBEACHUS B
CUTYalUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAaHUS MOCIIEJICTBUI 1 HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT0JIsl, HAPKOTHUKOB,
KypeHHs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKON NEeSTEIbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX JEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUN MPAKTUYECKUX 3a/1a4 COLMAIbHOM HAaNpaBJIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPAKTHUYECKOMY H3YyUEHHIO Ipodeccuil pa3ludHOro poja, B TOM 4YHCJIE Ha OCHOBE
NPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHUS K TPYAY, JIIOJSIM TpyZa U pe3ysibTaTaM TPYyI0BOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYyAJIbHOW TPAEKTOPUH OOpa3oBaHus, OymyIieit
npodeccun U pearu3ali COOCTBEHHBIX MKHM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TMYECKOT0 BOCTIUTAHMS:

HKOJIOTMYECKH 11€JIeCO00Pa3HOTO OTHOIIEHUS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

MOHUMAaHUs TJ00ATbHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIHUSHUA HKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOMN CPEBL;

OCO3HaHUS HEOOXOJAMMOCTH UCHOJIb30BAaHUS JOCTHKEHHM XHMHUU JUIsl DPELIEHHS BOIPOCOB
palMoOHAIBHOTO TPUPOIONIOIb30BAHUS;



AKTUBHOTO HENPUATHS JEHCTBUM, NMPUHOCSIIUX BpEA OKpPYXKAIOIIEH MPUPOJHOW Cpele, YMEHHs
MIPOTHO3UPOBATh HEOJArONpPUATHBIE HKOJIOTMYECKUE TMOCIEACTBUS MPEINPUHUMAEMbIX JEeUCTBUN U
IIpEeIOTBpallaTh UX;

HaJIMYUS Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHUYECKON KYJIbTYPBI, OIbITA JESATEIbHOCTH
DKOJIOTMYECKOM  HANpPaBIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCS MMH B  IIO3HABATEJIBHOM,
KOMMYHHMKaTUBHOW W COLMAJBbHOM TpaKTUKE, CIHOCOOHOCTM W YMEHHS aKTUBHO MPOTHUBOCTOSITh
uzeosiorun xemohoouwu;

7) 1EeHHOCTH HAYYHOI'0 TO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 0OIIIECTBEHHOMN MPaKTHKH;

MOHUMAaHUA CeUU(UKN XUMHUH KaK HayKd, OCO3HaHUs € poiu B (POPMHUPOBAHUU PALlMOHATILHOTO
HAyYHOTO MBIIIJICHUS, CO3JJaHUH LIEJIOCTHOTO TPEACTaBICHUS 00 OKpY’KalolleM MHpe Kak O €IUHCTBE
OpUPOABI U YeNOBEKa, B MO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEH M peleHHH MpoOJIeM COXpaHEHHS
MIPUPOJTHOTO PAaBHOBECHS;

yOexkIEHHOCTH B OCOOOH 3HAYMMOCTH XHUMHUHM JJIi COBPEMEHHOH IMBWIM3AaIUMH: B €€
TYMaHHUCTHUYECKOW HANpaBJIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepUalbHON KYyJIbTYpHI,
peleHny II00aNbHBIX MPOOJIEeM YCTOHYMBOTO Pa3BHTHUSI YEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUECKOl,
MUIIEBON U 3KOJOTMYecKOM 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYEHUN YCIOBUN YCHEIIHOTO
TPYZAa U 3KOJIOTHYECKH KOM(POPTHOH KU3HU KaXKJ0r0 JieHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHOU IPaMOTHOCTH: TOHUMAaHUS CYLUTHOCTH METO/IOB MO3HAHUS, UCIOIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONb30BaTh IOJIydyaeMble 3HAHHS JJIs aHaiu3a U OOBSCHEHUS
SBJICHUN OKpY’KAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM H3MEHEHHUI, yMEHHs JenaTb 0OOCHOBAHHBIE
3aKJIIOYCHHsI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JIaHHBIX C IENBIO MOJYYEHHs JOCTOBEPHBIX
BBIBO/JIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHMUYECKHE 3HAHUS MJIs pelIeHus mpolieM B
peaNIbHBIX KU3HEHHBIX CUTYaIHsIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHHIO, K aKTUBHOMY
MOJYYESHUIO HOBBIX 3HAHUM MO0 XMMHUHU B COOTBETCTBHUHU C KU3HEHHBIMH NMOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPY/a B Pa3IudHBIX chepax mpodhecCuOHATHHOU IeATeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMmeTHble pe3yJabTaThl OCBOCHHsI yUeOHOro mpeaMmera «XHMHsS» Ha YpOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HauuMble Ui (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOUIMXCA  MEXAUCIUILIMHAPHBIC
(MexmpenMeTHbIe) OOIIeHAyYHBIE TOHSTHS, OTPAXKAIONIUE IEIOCTHOCTh HAYYHOW KapTUHBI MHpa H
crenuguKy METOA0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEHIECTBO, YHEPTHUS,
SIBIICHUE, TIPOIIECC, CHUCTeMa, HAYYHBIH (DaKT, MPHUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieIOBaHue, HAaOI0IEeHUE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHE);

yHUBEpcaJbHble Yy4eOHble JEHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKAaTUBHBIE, pETyJISITUBHbIE),
obecrnieunBaromue ¢opmupoBanue (GYHKIIMOHATIHHOW TPAMOTHOCTH U COIHUAIBHON KOMIIETEHIIUU
00yyJaromuxcs;

CIIOCOOHOCTh oOyJaromuxcs HCIIOJIb30BAaTh OCBOEHHBIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAIbHbIC Y4eOHBIC JCHCTBHUS B IMO3HABATEILHOW M COLMAIBHOM
MIPaKTHKE.

MeTtanpeaMeTHBIE — pe3yJdbTaThl  OTPAXKAIOT  OBJAJCHHE  YHHUBEPCATbHBIMU  YYCOHBIMH
MO3HaBaTEIbHBIMI, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSIMHU.

OgiiajleHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMHU J€HCTBUSIMMU:

1) 6a3oBble JJOrnYecKue AeHCTBHS:

CaMOCTOSITEIILHO (JOPMYIIUPOBATH U aKTYaTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;



ONpEeAeNATh LENN JACATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU MX JOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU IENIAMU;

UCIIOJIB30BaTh IPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOIO MBIIUIEHUS — BBIAEIATH
XapaKkTepHble TMPU3HAKM TOHSATUA M  yCTaHaBIMBaTh WX B3alMOCBSA3b, HCIOJIB30BaTh
COOTBETCTBYIOIIUE MOHATHUS AJIS1 OOBSICHEHHS OTJCNIbHBIX (PAKTOB U SBICHUIA;

BbIOMpATh OCHOBAHMSI U KPUTEPUU I KJIaCCU(PUKALIMU BEIIECTB U XMMHUYECKUX PEaKIIUi;

YCTaHABJIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3U MEKIY N3Y4acMbIMU SBICHUAMY;

CTPOUTDH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHBIE, I€TyKTHUBHbIC, [0 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH U TNPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYyJIHMPOBATH BHIBOJBI U
3aKJIIOYEHUS;

NPUMEHATh B Mpollecce MO3HAHUS, WUCHOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeH, TpeoOpa3oBbIBaTh MOJIEIbHBIC MPEACTABICHUS — XUMUUECKUH 3HAK (CMMBOJ) JIEMEHTA,
XuMudeckas (opmyna, ypaBHEHHE XHUMHMYECKOW pPEaKUMH — TMpPU pPElIeHUH Yy4eOHBIX
MO3HABATENIbHBIX U MPAKTUUYECKUX 3a/1ay, MPUMEHSATh HAa3BaHHbIE MOJICIbHbBIE MPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUH.

2) 0a30BbBI€e UCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O NIO3HAHMSI BEIIECTB U XUMUYECKUX pEaKLU;

dbopMynupoBaTh 1ENM W 3aJa4d  HUCCIEJOBAHMS, HCIOJb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO CPOPMYJIMPOBAHHBIE BOIPOCH] B KAUeCTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI JUIS
(dbopMUPOBaHUS TMIOTE3bI 10 TPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKACHU;

BIAJIETh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHMPOBAHMSI U IPOBENEHUS YUEHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHs HaONI0/JaTh 3a XOJIOM IpoIlecca, CaMOCTOSTENbHO
IPOTHO3MPOBATh €ro pe3ysbTaT, (OPMYIMPOBAaTH OOOOLIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PpE3yJIbTaTOB HCCIEAOBAHUS, COCTaBIAThH OOOCHOBAaHHBIM OTYET O MPOJETaHHON
pabore;

MpuoOOpeTaTh OMBIT YYEHWYECKOW HCCIIEIOBATEIbCKOM M TMPOEKTHOW JIEeATEIbHOCTH,
HPOSIBJIATE CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOUCKY METOAOB pEIICHHS
MPAKTHYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMaluu (HayyHO-MOMyJIsIpHas TuTepaTypa
XMUMUYECKOTO COJIEep)KaHMs, CIpaBOYHbIE IMocoOus, pecypcbl MHTepHeTa), aHATU3UPOBATh
UHGOpPMAIIMIO pa3IUYHbIX BHJAOB W (OpM mpeAcTaBieHUs, KPUTHUECKH OLEHUBATh €&
JIOCTOBEPHOCTb M HENTPOTUBOPEUNBOCTD;

dbopMynMpoBaTh 3ampochl U MPUMEHSTHh pPA3IUYHbIE METOABl IMPH IOHCKE U OTOOpe
UH(pOpMAaLIMU, HEOOXOAUMOM I BBITOJIHEHHS YUeOHBIX 3aay ONpeeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HKCIOJB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHN U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAabHYIO (OpMYy NpeACTaBICHUS HHPOpPMAIMH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAyYHBI $3bIK B KauyecTBE CpeACTBa MpH padoTe C XUMHYECKOH
uHpOpMaLUeil: MPUMEHATh MEXIpeIMeTHbIe (PU3NUEecKue U MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI,
dbopMyiibl, a0OpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJINUECKUE CPEICTBA HATIISHOCTH.

OsiaieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMU JefiCTBUAMM:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMO TeMbl B XOJ€ AMAjora W/WiH IUCKYCCHUH,
BbICKa3bIBaTh HJeH, (OPMYyIHpPOBaTh CBOM  MPEJIOKEHHS OTHOCUTENIBHO  BBIIOJHEHHS
IIPEI0KEHHOMN 3a]auH;

BBICTYIIaTh C MpE3EeHTalUell pe3ysbTaTOB MO3HABATEIbHON JIEATEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITENIEHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUN XUMUYECKOTO 3KCIIEPUMEHTA,
MPAKTHYECKON pabOThl MO HMCCIEIOBAHHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3all y4eOHOTo



npoekta u (OPMYJIHUPOBATh BBIBOJABI MO pe3yibTaTaM TMPOBEACHHBIX HCCIEAOBAHUNA TMYTEM
COTJIACOBAHUS MO3UIIMKA B XOJI€ OOCYKICHUS 1 0OMEHA MHEHHUSMH.

OByaieHHe YHHBEPCAJbHBIMH PeryJsiTHBHBIMU 1eCTBHAMM:

CaMOCTOSITEJIbHO TIJIAHUPOBATh M OCYIIECTBIISITH CBOIO ITO3HABATEIBHYIO JIESITEIBHOCTD,
ompezenss e€ IeNd U 3aJayd, KOHTPOJHUPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe)maraeMHﬁ aJIFOpI/ITM I[el\/’ICTBI/II\/'I HpI/I BBIITIOJIHCHUHN y‘-Ie6HI)IX N HCCICAO0OBATCIBCKUX 3aaad,
BbIOMpaTh Hambomnee d(PPEeKTUBHBIA COCOO WX pEIIeHUs C YYETOM IMONTYYSHHS] HOBBIX 3HAHHUH O
BCIIIECCTBAX U XUMHNYCCKUX peaKuHs{x;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHudecKkas XuMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM O XUMHUYECKON COCTaBISIONIECH €CTECTBEHHO-HAYYHOM
KapTHUHBl MHUpA, POJIM XUMUU B TO3HAHWUU SIBJICHWNA MPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KyJBTYpbl JUYHOCTH, €€ (YHKIMOHAJIHHOH TPAaMOTHOCTH, HEOOXOMUMOW JUIi  pEIIeHHs
MPAaKTHYECKUX 3aJad M SKOJOTHYEeCKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOHOM Cpelie;

BJIQJICHUE CUCTEMON XMUMHMUYECKHX 3HAaHUW, KOTOpask BKIIIOYAET: OCHOBOIOIATAIOIINE TOHITHUS
(XMMUYECKHI 3JIEMEHT, aTOM, OJJEeKTpOHHas 000J04YKa aToMa, MOJEKYJa, BaJeHTHOCTD,
AIIEKTPOOTPUILIATEIPHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpallEHHas1), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIJIEPOJHBINA CKEJeT, QyHKIMOHATbHAs
rpyIna, pajukai, U30Mepus, U30Mepbl, TOMOJIOTMUECKHUH Psill, TOMOJIOTH, YTJI€BOAOPOIbI, KHCIOPO/
U a30TCOJEpIKAIINE COCIUHEHUsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE
COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHsl CTpOoeHus opranmdeckux BemiectB A. M. Bytieposa,
3aKOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKMH S3BIK XUMUHU;
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKallue B OCHOBE IOHUMAHUSA NPUYUHHOCTU M CHUCTEMHOCTH
XUMHYECKHX SIBJICHWH, (AKTOIOTMYECKHE CBEICHHMS O CBOWCTBAX, COCTaBe, IOJNyYeHHH U
0€30MacHOM HCIIOJIb30BAHUN BAaXKHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIEeATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEpHbIE MPU3HAKU MOHATHI, yCTaHABINUBATh UX
B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHUS IIPU OINHCAHUHM COCTaBa, CTPOCHHS M
MpPEBPAIICHUI OPraHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJb30BaTh XMMHUYECKYI0 CHMBOJHKY JUISI COCTaBJIECHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOH) (HOPMYT OpraHUYeCKUX BEIIECTB U
YPaBHEHUN XMUMHYECKUX PEAKIMM, M3TOTAaBIMBATH MOJEIH MOJIEKYJ OPraHWYECKHX BEIIECTB IS
WUTFOCTPALIMH UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUU YCTaHABIIMBATh INPUHAMJIECKHOCTh H3YYEHHBIX OPraHHYECKHX
BEIIECTB [0 HX COCTaBY U CTPOCHUIO K OMNpeAenéHHOMY Kiaccy/Tpymre COeIuHEHUI
(YrieBoaopobl, KUCIOPOJ U a30TCOJIEPKALNEe COEAMHEHNUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS),
JaBaTh UM Ha3BaHus 1o cuctematnueckoi Homenknarype (IUPAC), a Ttakxke npuBOAUTH
TPUBHAJIbHbIE HA3BAaHUS OTIENbHBIX OPraHMYECKUX BELIECTB (ITWUJIEH, IPONMUJIEH, AalleTUJIEH,
STUJICHTIIUKOJb, TIHULEPHH, (eHo, popmanpaeru, aneranbAerii, MypaBbHHAsS KHUCIIOTA, YKCYyCHAS
KHCJIOTa, OJIEMHOBasl KUCJIOTa, CTEApUHOBAasl KUCJIOTA, INI0OK03a, (PpyKTO3a, Kpaxmal, LEJUII0JI03a,
TJIAIIHH);

c(OpPMUPOBAHHOCTb YMEHHS ONpPENENISITh BUABl XHUMHUYECKOH CBA3M B OpPraHMYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIE);



c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSTH TOJOKEHUS TEOPUHU CTPOCHHS OPTaHHMYECKUX
BemectB A. M. BbytnepoBa st 0ObSICHEHHS 3aBHCHMMOCTH CBOWCTB BEIIECTB OT WX COCTaBa
CTPOEHHUS; 3aKOH COXPAaHEHHUS MacChl BEILIECTB;

c(hopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTpOeHUE, (PU3NIECKHE U XUMUICCKIE
CBOMCTBAa TUNUYHBIX MPEACTABUTEIECH pPa3IUYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, JTaH,
STWJICH, TPOIWJICH, aneTuieH, OyramueH-1,3, mermnOyrtamuen-1,3, OEH305, METaHOJ, STAHOII,
STUIICHTIIUKOJb, TIHIEPUH, (EHON, areTaabJeTu, MypaBbUHAs U YKCYCHAas KHUCIIOTHI, TJIFOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsi KHUCIIOTa), WIITIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY
HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUN C HCHOJIb30BAHHEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEepHU30BaTh UCTOUYHUKU YTICBOJIOPOJAHOTO CHIPhs (HE(DTH,
MPUPOJHBIA Ta3, yrojb), CIOCOOBI UX TEPepadOTKH M MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS 10 XUMUUYECKUM YPaBHEHUSM (MacChl,
00BEMa, KOJTMYECTBA MCXOIHOTO BEIIECTBA WU MPOIYKTa PEAKIIMU M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB MW MPOTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUN BIAJECTh CUCTEMOW 3HAHHW OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, UCTIOJIB3YEMbIX B XUMHUU TIPH U3YYCHUH BEIIECTB U XUMUYECKHUX SIBJICHUH (HaOII0IeHNe,
U3MEpEeHHe, YKCIEPUMEHT, MOJICIUPOBAHKE), HCIOIb30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS IS
MIPUHATHSL PEIICHUHA B KOHKPETHBIX JKMU3HEHHBIX CHUTYyaIlUsX, CBSI3aHHBIX C BEIICCTBAMU M HX
MIPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHH COOJIIOAaTh TpaBWia MOJIB30BAHUS XUMHUYECKOW TOCYI0N W
1abopaToOpHBIM 000PYJOBaHUEM, a TaKKe MpaBHia OOpAIICHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMH TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBITIONHATH XUMHUYECKUH IKCIEPUMEHT
(mpeBpaleHnsT OPraHWYECKUX BEIIECTB TPH HArpEeBaHWUM, TMOYUYCHUE JTHICHA W U3YYCHHE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIUU OPTAaHUYECKUX BEIIECTB, JICHATYpaIus OCTKOB MPHU HAarpeBaHUH,
[IBETHBIE PEAKIIMU OEITKOB) B COOTBETCTBHH C MIPABUJIAMHU TEXHUKH O€30TMaCHOCTH TpU 0OparieHun
C BelecTBaMH U J1a0OpaTOpHBIM OOOpPYAOBAaHUEM, NPEACTABNIATH PE3YyIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3amuCH YPaBHEHHHM COOTBETCTBYIONIUX peaknmuid u (HOpMyJIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(GOPMAIIHIO,
MOJTy4aeMyro U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmarmu, UHTEpHET U IpyTUX);

chOpMUPOBAHHOCTh yMEHHH COONIOAATh TIpaBWja AKOJOTUYECKH  IEJIeCO00pa3HOTO
MOBEICHUST B OBITY W TPYIOBOWM [EATEIHLHOCTH B IENSIX COXPAaHEHHS CBOETO 3I0POBbS U
OKPY’KaIOIIEH MPHUPOTHOM CpeIbl, OCO3HABATh OMACHOCTh BO3JICHCTBHUS HA >KUBBIC OPraHU3MBI
ONpe/IeIEHHBIX OPraHUYECKUX BEILECTB, MOHMUMAas cMbIci nokazatens 11K, noscHaTs Ha mpuMepax
CIocoObl YMEHBIICHHSI ¥ TIPETOTBPAIICHUS MX BPETHOTO BO3JICHCTBUS HA OPTAaHU3M YEIIOBEKa;

JUIsT OOy4aroluXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBBS: YMEHHE NPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METO/aX IMO3HAHMSI BEIIECTB U XUMHYECKUX SIBJICHHIA;

JUTSL CIIETIBIX W CIAOOBUISAIIMX OOYYaIOUINXCs: YMEHHE UCIOJIh30BaTh PelbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaitis 1 3anucu XuMudeckux Gopmyit.

11 KUIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O XUMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTHUHBI MHpa, POJIM XMMUU B MO3HAHUU SIBJICHUA MPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHAILHON T'PaMOTHOCTH, HEOOXOMUMOW IS peUICHHS
MPAKTHYECKUX 3aJad M SKOJOTHYEeCKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOTHOM CpeliE;



BJIa/ICHNE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMUYECKHI 2JIEMEHT, aTOM, U30TOT, S-, p-, d- PJIEKTPOHHBIE OPOUTANIN aTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBI 00BEM, BaJEHTHOCTb, JJIEKTPOOTPHUIATENBHOCTh, CTENEHb OKUCIICHUS,
XUMHYECKasi CBA3b (KOBAJCHTHAs, HWOHHAs, METaJUIMYEeCcKas, BOJOPOJAHAsA), KpUCTaNIMYecKas
pemérka,  TUOBl ~ XMMHUYECKMX  peakUuid,  pacTBOpP,  AJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
AIEKTPOIUTUYECKAS AUCCOLHALINSL, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOW PEaKLnH,
XMMHUYECKOE pABHOBECHE); TEOPHMM U 3aKOHBI (TE€OpUs DIEKTPOJIUTHUECKON UCCOLMALUM,
nepuoauyeckuit 3akoH J[. . MenneneeBa, 3akOH COXpaHEHUSI MACChI BEIIECTB, 3aKOH COXPaHEHMS
U TPEBpAIlCHUs SHEPTHM NMPH XUMHUECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJIHYECKUI S3BIK
XUMUH, MAPOBO33PEHYECKHE 3HAHUS, JIEKAIINE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKHUX SBJICHUH, (aKToJornyeckue CBEIACHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIOJB30BaHUU BaKHEUIIMX HEOPraHMYECKUX BEHIECTB B OBITY M IPAKTHUECKOMN
JIeATEJIbHOCTH YETIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEpHbIE MPU3HAKU MOHATHI, yCTaHABIUBATh UX
B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MIPH ONMCAHUN HEOPTaHUYECKHUX BELECTB
Y WX MPEBPAILECHUN;

c(OPMHPOBAHHOCT, YMEHMH HCIIONB30BaTh XMMHUYECKYI0 CHMBOJIMKY UIi COCTaBJICHHUS
(dbopMyI1 BEIIeCTB U YpaBHEHUH XUMHUYECKUX peakluid, cucremaTrueckyo HoMeHkIaTypy (IUPAC)
¥ TpPUBHAIIbHBIC Ha3BaHUs OTACIBHBIX HEOPTaHMYECKHUX BEIIECTB (yrapHbIN ra3, YIICKUCIbIN Tas,
aMMHuak, raméHasi U3BeCTh, HeraléHasi U3BecTb, UThEBasl Cojla, MUPUT U APYyTHE);

c(OpPMHPOBAHHOCTh YMEHHUH ONpeNesTh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEJUMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOM CBs3U (KOBaJEHTHAs, MOHHa,
METAJIJINYECKas, BOJOPOJHAsA) B COEAMHEHUSX, THUIl KPUCTAUIMYECKOW PEHMIETKM KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJIIpHasi, HOHHAas, MeTaJsIM4ecKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEAUHEHNH;

c(OpMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATh NMPUHAIIC)KHOCTh HEOPTaHUUECKUX BEIIECTB 110
UX COCTaBy K ONpeAeiIEHHOMY KJIAacCy/TpyNre COCTUHEHUH (MPOCThIE BEIIECTBA — METAJUIBl U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOThI, aM()OTEpHbIE TUAPOKCHUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMbICT Nepuoauueckoro 3akona Jl. . MenzaeneeBa
U IEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTENBbHYIO U MPOTHOCTUYECKYIO (DYHKIIUY;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh JEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKUX
aneMeHToB 1—4 niepuonoB Ileproanueckoit cuctembl xumuyeckux snemeHtoB J[. M. Menneneena,
UCTIONB3Ysl TOHATHUS «S-, p-, d-2JEKTPOHHBIE OPOUTAINY, «IHEPreTUYECKHE YPOBHH», OOBSCHSTDH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX HJIEMEHTOB M UX COEIMHEHHU IO Mepruoaam U
rpynnam [leproanueckoit cuctemsl XumMuieckux aaeMeHToB 1. 1. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHHE TIE€HETHUECKON
CBSI3M MEXJy HEOPraHWYECKHMMH BEIIECTBAMH C TOMOIIBI0 YPAaBHEHHMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUH;

c(OpMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATh XHMHUYECKHE PEAKIUU [0 Pa3TUYHbIM
NpU3HaKaM (YHCIY M COCTaBY pearupyroliyux BEIIECTB, TEIIOBOMY 3(Pp(eKTy peakuuu, N3MEHECHHIO
CTEMEeHEW OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, Y4acTHIO KaTaju3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEAKIMIA PA3TUYHBIX TUIIOB, MOJHBIE U
COKpallIEHHbIE YpaBHEHUS peaklUUid HMOHHOTO OOMEHa, yYWThIBas YCJIOBHUS, NMPU KOTOPBIX 3TH
peaklnu UIyT A0 KOHIA;

c(OpMHUPOBAHHOCTh YMEHUIl MPOBOJUTH PEaKLUU, MOATBEPHKAAIOIINE KaUYeCTBEHHbII COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM IyTEM MOHBI, IPUCYTCTBYIOLINE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCTE YMEHHUH PpacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHUS 3JIEKTPOHHOrO OanaHca ATHX PEeaKIHii;



c(OPMHPOBAHHOCTE YMEHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH peakUuu OT
pa3inuuHbBIX (AKTOPOB; XapakTep CMEIICHHWS XHMHYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT
BHelrHero Bo3aericTBus (mpunnun Jle larensbe);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE MPOIIECCHI, JEKallle B OCHOBE
NPOMBIIIJICHHOTO TOJIyYE€HHs] CEpHOM KHCIOTBI, aMMHaka, a Takke Cc()OpMHUPOBAaHHOCTb
npejacTaBieHuid 00 OOMMX HAayYHBIX MPUHIMIIAX M HKOJIOTMYECKUX MpoOIeMax XHUMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM IOHSATHS
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHUN ra30B MPU XUMUYECKUX PEaKIHsX,
Macchl BellecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYacTBYIOIIMX B PEAKLMHU BEIIECTB, TEMJIOBOTO 3PQeKTa peakiii Ha OCHOBE 3aKOHOB
COXpaHEHUsI MACCHI BEIIECTB, IPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(OpMHPOBAHHOCT YMEHHUH COONIOJATh MpaBWiia MOJIb30BAHUS XUMHUYECKOH MOCYNOH H
1abopaTOPHBIM O00OpPYJIOBAaHUEM, a TAaK)Ke TpaBMiIa OOpaIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH 10 BBIIIOIHEHUIO J1a00paTOPHBIX XUMHUUECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJIHATH XUMHUYECKUH JKCHEPHUMEHT
(paznokeHue MepoKCcuaa BOAOPOAa B MPUCYTCTBUM KaTaau3aTopa, OIPEIEICHUE CPEllbl PacCTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOIO MHIUKATOpA, BIUSHUE PAa3IUYHBIX (AKTOPOB HA CKOPOCTh
XMUMUYECKOH peakluy, peakiiii HIOHHOTO OOMEHa, KaueCTBEHHbIC peakluy Ha cylb(haT-, KapOoHaT-
U XJIOPUJ-aHHOHBI, Ha KaTHOH AaMMOHHS, pEIICHHWE SKCIEPUMEHTAIBHBIX 3a/Jad [0 TeMam
«Metamuney u «Hemeraiuib») B COOTBETCTBUM C MPaBUIAMU TEXHUKU O€30MACHOCTH TNpHU
oOpallleHuu ¢ BellecTBaMU M JIabOpaTOPHBIM OOOpYyIOBaHUEM, NPEICTABIATH PE3yJIbTaThl
XMUMUYECKOTO JKCIepUMeHTa B (opMe 3alucu ypaBHEHHUH COOTBETCTBYIOIIMX peakIMid u
(dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCT, YMEHUH KPUTHYECKU aHAJTU3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MacCOBOI KOMMYHUKalUu, IHTepHET U ApyTux);

c(OPMHPOBAHHOCT, yYMEHHUI COOMIOAAaTh MpaBHUa OKOJOTHYECKH —LEIeco0Opa3HOro
MOBE/IEHUsI B OBITY WU TPYIOBOW NEATEIBHOCTH B LEISIX COXPAaHEHHs CBOETO 3I0pPOBbS U
OKpYyXarolled NpUPOJHOW CpeAbl, OCO3HAaBATh ONACHOCTb BO3ACHCTBHA Ha >KUBBIE OPraHU3MBI
onpeAeNnéHHbIX BeIllecTB, MoHuMas cMmbica mnokazatens [1JIK, moscHATe Ha mpuMepax cHocoObl
YMEHBILIEHUS U NPEJOTBPAIIECHUS X BPEJHOTO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl OOydaroluXxcsd C OTrpaHMYEHHBIMH BO3MOXKHOCTSMHM 37I0POBbSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CJIETIBIX M CIAOOBUIAMIMX OOYYarOUIMXCs: YMEHHE UCMOJIb30BaTh PEbe(PHO-TOUCUHYIO
cucreMy obo3Hauenuii JI. bpaiins nms 3anucu xumuueckux Gopmyi.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH

[IpenMer opraHM4eckoll XMMUU: €€ BO3HUKHOBEHHME, PAa3BUTHE U 3HAUEHUE B IOJyYECHUU
HOBBIX BEILIECTB U MaTEPUAJIOB. TeopHs CTpOEHUS OpraHnyecKkux coeanHeHul A. M. bytiieposa, eé
OCHOBHbIE NOJOXKeHUsA. CTPYKTypHbIE (POPMYJIbI OPraHUYECKUX BEILECTB. I'OMosorus, n3omepus.
XuMHYecKas CBS3b B OPraHUYECKUX COETUHEHUSIX — OMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccu(uKauy OpraHMYecKUX BemecTB. HoMmeHkaTypa opraHMuecKux
COeIMHEHMH (cucTeMaTHuecKasl) U TPUBUAIbHbIE Ha3BaHUS BAKHEHIINUX IpPEICTaBUTENEH KIIACCOB
OpPraHMYECKUX BEILECTB.



OKCIEpUMEHTAIIBHBIE METOJbl M3Y4YEHMsI BEILIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKHUX BEUIECTB M MaTepualaMM Ha HX OCHOBE, MOJEIHUPOBAHUE MOJIEKYJ
OpPraHUYECKUX BEIIECTB, HAOMIOJCHNUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAILECHHIO
OpraHMYECKUX BEIIECTB MPHU HarpeBaHUU (TUIaBlIeHHE, 0OYTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB W CTPOEHHE, TOMOJOTMYecKHid psa. MeraH W 3TaH — TmpocTeliine
NpEeJCTaBUTENIN aJIKaHOB: (PU3NYECKHE M XMMHUYECKHE CBOMCTBA (PEaKLMU 3aMEIeHUs U TOPEeHHUs),
HaxO0/ICHUE B MIPUPOJIE, IOJyYECHHUE U IPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI Psii. OTUIEH U NPONWIEH — MpocTeiine
MPEJICTaBUTENIN AJIKEHOB: (U3WYECKUE M XHUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBaHUS,
raJloreHUPOBAHUS, THAPATALIUH, OKUCIICHHS U TIOJIMMEpH3allui ), TOJyuYeHHE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MerwnOyragueHn-1,3: cTpoeHue, BaKHEHIIME XHUMHUYECKUE
CBO¥icTBA (peakuus noaumepusanun). [lomyueHrne CHHTETHYECKOT0 KayuyKa 1 pe3UHBbI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTHYECKHUM Psii. ALIETUIIEH — MPOCTEHIIINIA
NpEeJCTaBUTENIb AJKMHOB: COCTaB, CTPOCHHE, (HU3MUECKHE M XHUMHYECKHE CBOICTBa (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHUS ), TOJIyYeHUE U IIPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE M XUMHUYECKHE CBOWCTBa (peakiuu
raJIOTCHUPOBAHUS M HUTPOBAHWUs), IOJNYyYCHHE U IpHUMEHeHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ce0lcmea (peakyuu 2aro2eHUpoSaHus U HUMPOBAHUS), NONYyYeHUue U
npumenenue.  TOKCMYHOCTH  apeHOB. ['eHeTHdeckas  CBA3b  MEXKIAY  YIVIEBOJOPOJAMH,
IIPUHAUIEKAIIMMHU K pa3IMYHbIM KJIacCaM.

[IpuponHble MCTOYHHUKH YTIIEBOAOPONOB. IlpuponHblii ra3 U momyTHble HEPTSHBIE Ta3bl.
Hed1b n e€ npoucxoxaenue. CrocoObl nepepaboTKu HeTH: MEePEeroHKa, KPEeKUHT (TEPMUYECKUH,
KaTtaluTuyeckuit), muponus. IlpoaykTel nepepadboTku HEPTHU, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH
U B ObITy. KaMeHHBIH yrosib ¥ IPOYKThI €ro epepadoTKy.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHUs BEIIECTB W MX IPEBpPALICHUN: O3HAKOMIICHHE C
oOpa3laMu IuIacTMacce, KayuyykoB M pe3uHbl, kojulekuuu «Hedte» u «Yroab», MoaenupoBaHHe
MOJIEKYJI YIJIEBOAOPOJOB U TaJOTE€HONPOU3BOJHBIX, IPOBEACHHE NPAKTUYECKOW paboThl:
[IOJIyYEHHUE ITUIICHA U U3YUYEHUE €ro CBOMCTB.

Pacuérnrle 3amaun.

Bbruucnienust o ypaBHEHHIO XUMHUYECKOHW peakiuu (Macchl, 00bEMa, KOJIMYEeCTBA UCXOIHOTO
BElIeCTBa UM MPOAYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO U3 UCXOTHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH).

Kucsiopoacoaep:xamue oprann4eckue coeIMHEHHs

[IpenenpHble OAHOATOMHBIE CHUPTBL. MeETaHOX W D3TAaHON: CTPOCHHE, (QHU3MUECKUE U
XUMHYECKHE CBOWCTBA (peaklMM C aKTUBHBIMU MeETajJlaMH, TajloT€HOBOJOPOJIaMHU, TOpEHHE),
npuMeHeHne. BogopoaHsie cBsI3U MEXy MOJIEKYJIaMU ClIUPTOB. JlelficTBHE MeTaHoJIa U 3TaHOJIa Ha
OpPraHM3M YEJIOBEKa.

MHoroaTroMHble CHUPTHL. OTWIEHTJIUKOIb M TIUIEPUH: CTpPOCHHE, (UIUUECKUE W
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIENIOYHBIMH METalJlaMi, KaueCTBEHHAsl peaklMs Ha
MHOr0OaTOMHbIE CHUpTHI). JlelicTBue Ha opraHu3sM uejoBeka. [IpumeHeHMe TIiMLEpUHA U
STUJICHTJIUKOJIS.

@DeHouI: CTpOeHHE MOJIEKYJIbl, (PM3NYEeCKHe U XMMUYecKHue cBoicTBa. TOKCHUHOCTH (heHoma.
[Tpumenenue denomna.

Anpnerunsl M kemowusi. DopManbIeTHA, aleTalbJeTHA: CTpOoeHue, (Quzndeckue u
XUMHYECKHE CBOMCTBA (peaklMHd OKUCICHHMS M BOCCTAaHOBJIEHHUS, KayeCTBEHHBIC pEaKIIMH),
MIOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHUHAs U YKCyCHasi KHUCJIOTHI:
CTpoeHue, pU3NUecKue U XMMHUYECKHe CBOMCTBA (CBOICTBa, 0oOIIME JUIS Kilacca KUCIOT, PEaKIHs
sTepuuKalnnn), TMOodydeHHue U npuMeHeHue. CTeapuHOBass M OJIEMHOBAas KHUCIOTBI Kak




NpEeJCTaBUTENIN BBICIINX KapOOHOBBIX KMCIOT. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, X
MoIoIIee ICHCTBHE.

Crnoxnble 3(upbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MIpONU3 CIOXHBIX 3(QHPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. bruosnorudeckas poib KUPOB.

VYraeBoasl: cocTaB, KiaccH(UKalus yriaeBoJoB (MOHO-, TU- M Hoiucaxapusl). [moko3a —
IpOoCTeHIINK MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJIEKYJbl, (PU3UYECKHE U XUMHYECKHE
cBoiicTBa (B3aumMozeicTBre ¢ ruapokcuoM Meau(ll), okucieHne aMMUayHbIM PacTBOPOM OKCHJIA
cepeobpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3BI), HAXOXKACHHE B TPUPOJE, TPUMEHEHHUE,
ouonoruueckas posb. Dotocunres. pykTo3a Kak H30MeEp IITIOKO3HI.

Kpaxman u nemmono3a kak HpupojHble nojumepbl. CTpoeHHe Kpaxmajia M LEJUTIOIO03BI.
dusnuecKkue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THUIpOJIn3, KAUeCTBEHHAs! PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHbIE METOAbl H3YyYEHHs BEIIECTB W UX [MPEeBpallleHUI: MpoBEICHUE,
HaOJI0/IeHUE U ONKCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEaKIH
OJIHOATOMHBIX CHHPTOB (OKHCJIEeHHME JTaHoja okcuaoMm Meau(ll)), MHOTroaTOMHBIX CHHPTOB
(B3auMopelicTBie TiMuepuHa ¢ rujapokcuaom Mmeau(Il)), ampaerngoB (OKuCIIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepebpa(l) m rumpoxcuaom memu(ll), B3auMozaeiicTBHE Kpaxmaia C HOJIOM),
NpOBE/ICHUE NMPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrle 3amaun.

Bbruucnienust o ypaBHEHHIO XUMHUYECKOHW peakiuu (Macchl, 00bEMa, KOJIMYEeCTBA UCXOIHOTO
BElIeCTBa UM MPOAYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO U3 UCXOTHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH).

A3oTcoiepiKaliie OpraHu4eckie CoeIMHEHUSI.

AMUHOKHCIIOTHI Kak aM(pOTepHble OpraHuYecKue coequHeHus. PU3NUECKue U XUMHUYECKHUE
CBOIICTBa aMHUHOKHCIOT (Ha mpuMepe TiuluHa). buHojormueckoe 3HauYe€HHWE aMHUHOKHUCIOT.
Ilenrtuer.

benkyn kak npuUpoOJHBIE BHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJKOB: THUAPONU3, JEHATypauus,
KaueCTBCHHBIC PEAKIIUH HA OCJIKU.

OKCIIepUMEHTAJIbHBIE METO/bl M3YYEHHUs BEIIeCTB M MX INpEeBpalleHuid: HaOII0ACHUE U
OIMCaHNE JIEMOHCTPAIlMOHHBIX OIBITOB: J€HATypalus OENKOB MPHU HAarpeBaHUU, LIBETHHIE PEaKIUN
OemKOB.

BbicokomouiekyIsipHBIE COeUHEHUS

OcCHOBHBIE TOHATUS XHMUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, IOJUMED,
CTPYKTYpHOE 3BEHO, CTETIeHb MOJUMEPU3ALINH, CPEIHIS MOJIeKyIapHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — MOJIMMEPU3alis U TOJUKOHICH AU,

OKCrepUMEHTAIbHbIE METOJbl HM3Y4YEHMs] BEIIECTB M HMX MPEBPALICHHUI: O3HAKOMIIEHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXnpeAMETHBIX CBA3€W NpU M3y4eHMH opraHudeckoil xummu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHHE KaK OOIIMX €eCTEeCTBEHHO-HAYYHBIX TOHSATHH, Tak U
MOHSATHH, SABJISIOIINXCS CUCTEMHBIMU JIJIs1 OT/IEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTecTBEHHO-HAay4YHbIe MTOHITHS: SBJICHUE, HAYYHBIH (akT, TUIOTE3a, 3aKOH, TeOopus,
aHaliu3, CHUHTe3, Kiaccu(uKauus, NEepHUOAUYHOCTb, HAOIIOJEHUE, H3MEPEHHUE, HKCIEPUMEHT,
MOJIETTUPOBAHUE.

®duznka: MaTepus, YHEPIrHsi, Macca, aToM, JIEKTPOH, MOJIEKYJA, YJHEPIeTUYECKUI YPOBEHb,
BELIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSTHUE BEIIEeCTBA, (U3NYECKUE BEIMYUHBI U €IUHUIBI UX
WU3MEPEHMUSL.

buonorus: kierka, opranusMm, Omocdepa, oOMEH BellecTB B oOpraHusMe, (OTOCHHTE3,
OMOJIOTUYECKU aKTHBHBIEC BelecTBa (O€IKH, yIIIeBOAbI, XKHUPHI, (PEPMEHTBHI).

['eorpadusi: MuHeEpasbl, TOPHbIE TTOPO/IBI, MTOJIE3HbIE HCKOMIaeMble, TOTLITUBO, PECYPCHI.



TexHomorus: MMUIICBBIC MPOAYKTBI, OCHOBBI PAIlMOHAJIBHOI'O IMHUTAaHHA, MOKOIIUC CPCACTBA,
JICKAPCTBCHHBIC U KOCMCTUUCCKHUE IperiapaTbl, MaTCpHaIbl U3 UCKYCCTBCHHBLIX W CHUHTCTHUYCCKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHH

XuMuyeckuil aneMeHT. AtToM. Sapo artoma, u30TONBL. JNEKTpOHHasE 000JIOUKa.
OHepreTuyeckre ypoBHH, MOAYPOBHH. ATOMHBIE OpOMTalH, s-, p-, d- 3nemeHTsl. OcoOeHHOCTH
pacnpenenenrs 3JIeKTPOHOB MO OpOMTaIsiM B aTOMAax JJIEMEHTOB IMEPBBIX YETHIPEX NEPHUOIOB.
DJeKTpoHHast KOH(UTYpaLUs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucremMa XuMH4YecKHx »dieMeHtoB [l M.
Menneneesa. CBs3b IepuoIM4ECKOro 3akoHa U [lepuonndyeckoil CMHCTEMbl XMMHUYECKUX JIEMEHTOB
J. U. MengeneeBa ¢ COBPEMEHHOW TEOpPHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB 10 TPyIIaM U
nepuoaaM. 3HaueHUE MEePUOINIECKOr0 3aKOHA B Pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHMMUYECKas CBs3b. Buabpl XuMUUecKo cBA3M (KOBaJIeHTHas
HeToJIsIpHast M TOJsipHasi, MOHHAs, MeTaJIMdecKkas). MexaHu3Mbl 00pa3oBaHHS KOBAJECHTHOM
XMUMUYECKON CBsA3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHBIM). BomopoaHas cBsi3b. BaneHTHOCTb.
DneKTpooTpUlaTeTbHOCTh. CTeneHb okucieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAJUIMYECKUX pEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIECTB OT THUIMA
KPUCTAJUIMYECKON PELIETKHU.

IlonsiTne 0 mucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBast 1os
BELIECTBA B PaCTBOPE.

Knaccugukamus Heopranndeckux coeanHeHni. HoMeHkIaTypa HEOpraHMYeCKHX BEIIECTB.
I'eHeTnyeckas CBSA3b HEOPraHWMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3JINYHBIM KIIaCCaM.

Xumunyeckass peaknus. Knaccuduxamuss XMMHUYECKHMX peaklUUid B HEOPraHUYECKOW U
OpPraHMYECKON XMMMH. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPALLEHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3lIW4HbIX (QakTopoB. OOpaTHMble peakKiUH.
Xumunueckoe paBHOBecue. DakTOpbl, BIMAIOIIME HA COCTOSHHE XUMHUYECKOIO PaBHOBECHS.
[Ipuauun Jle [larense.

Onekrponutuyeckas auccouuanus. CuibHble W ciadble 37MeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEIECTB M HX IPEBPALLEHUMN: IEMOHCTpaLus
tabmun  «Ilepuoamueckass cucrema xumuyeckux osnemeHToB J[. WM. MeHnneneeBa», u3ydeHue
MoJeNiell  KPUCTAJUIMYECKUX PEIETOK, HaONI0JeHHe W ONUCaHWe JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (pa3fio’KeHHWE MEepOKCHIa BOAOpPOJa B NPUCYTCTBHM KaTalW3aTopa,
OIpPEZCIIEHUE CPEllbl PacTBOPOB BELIECTB C IMOMOUIbIO YHUBEPCAJIBHOIO HWHIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), TpPOBEIEHUE NPAKTUYEeCKOH paboThl «BimsHWEe pa3nuuHbIX (PakTOpoB Ha
CKOPOCTb XUMUYECKOW PEAKLIUI.

Pacuérnbie 3anaun.

Pac4€rbl o ypaBHEHUSAM XMMHUYECKHX PEaKLUH, B TOM UYUCIIE TEPMOXUMUYECKUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBAsI TOJISI BEIIECTBA.

Heopranuyeckas xumus



Hemeramnsl. Ilonoxxenue HemeramoB B Ilepuoandeckoil cucreMe XMMUYECKUX JJIEMEHTOB
J. W. MeHnneneeBa m OCOOCHHOCTH CTpoeHUs aTromMoB. Du3mdeckue CBOWCTBa HEMETAJUIOB.
AnnoTponus HeMeTauioB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriaeposa).

XWMHUYECKHE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TajJoreHoB, cepbl, a3ora, ¢ocdopa,
yIiiepo/ia U KpeMHHs) U UX COCAMHEHHUH (OKCHUIIOB, KHUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHMI ).

[IpruMeHeHre BaXXHENIINX HEMETAIIOB U UX COCITMHEHUN.

Meramisl. [lonoxxenne metamioB B [leprogudeckoit cucreMe XMMU4eCcKux 3aeMeHToB Jl. U.
MenneneeBa. OcoOEHHOCTH CTPOCHHMS JJIEKTPOHHBIX 000JI04YEeK aTOMOB MeTaioB. OOuue
¢uznyeckue cpBoiictBa MeTauioB. CIjiaBbl METaUIOB. OJEKTPOXHUMHUYECKUN ps HampsKeHHM
METAJLJIOB.

XWMHUYECKHE CBOWMCTBA BaXKHEUIIUX METAUIOB (HATPUH, KaiWid, KajabllMid, MarHuu,
AITIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHEHU.

O61mue crocoOb! MoayyeHus! MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHHUKE.

DKCHepUMEHTAIbHbIE METO/IbI U3YUEHHUS BEUIECTB U UX MPEBPAILCHUN: N3yUYEeHUE KOJIEKIINU
«Mertamsl U cIjIaBbl», 00pa3l0B HEMETAIJIOB, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4, HaOJt0/IeHHue
U ONHCaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIAPOKCUIA
AITIOMHUHMSI C paCTBOpPaMH KHUCIJIOT M LIeJIoUel, KaYeCTBEHHbIE pEeaKIIUK Ha KATUOHBI METAJUIOB).

Pacuérnbie 3amayn.

Pacuétbl Macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OTHOTO M3 YYAaCTBYIOIIUX B PEaKIMH BEUIECTB, pacuéThl Macchl (00bEMa, KOIUYECTBA
BEIIECTBA) MPOAYKTOB PEaKIUH, €CIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B 00ecTieueHUH SKOJOTHUYECKOW, SHEPTeTUUECKOW M TMHINEBOW O€30TMacHOCTH,
pa3BUTHHU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKIIHM.

[IpeacraBnenuss 06 OONMX HAYYHBIX MPUHIIUAINAX MPOMBIIIJICHHOTO MOJIYYSHHUS BOKHEUIITNX
BEILECTB.

YemoBek B MHpE BEHIECTB M MAaTE€pPUAIOB: BAXKHEWIIME CTPOUTEIBHBIE MaTEpHUabI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepHalibl ISl SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMueCKUe U MUHEpaIbHbIE y100pEHUsI.

XuMHUsT U 370pOBbE YETIOBEKA: IpaBWia HCIOJIb30BAHUSA JICKAPCTBEHHBIX IPENApaTOB,
npaBuiia 6€30MacHOr0 UCIOIb30BaHMs MPenapaToB OBITOBOM XUMUHU B TOBCETHEBHOM JKHU3HMU.

MexnpeaMeTHBIE CBSI3HU.

Peanuzanus MeXmpeIMeTHBIX CBsI3el MpU U3yuyeHUH oO0IIel U HeopraHuyeckoil xumuu B 11
KJIacce OCYIIECTBISICTCS Yepe3 MCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U
MOHATH, SBJISIOIIUXCS CUCTEMHBIMU JIJISI OTAEBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN (hakT, TUMOTE3a, 3aKOH, TEOpUs, aHAJIH3,
CUHTE3, KiaccuuKalus, MEepUOJUYHOCTb, HAOJIO/IEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHUE, SABIICHUE.

®dusnka: MaTepus, JHEPrus, Macca, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOIl,
pPaZOaKTUBHOCTh, MOJICKYJa, JHEPreTHUYECKUN YpOBEHBb, BEIECTBO, TENO, O0BEM, arperatHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETMYMHBI U €AMHUIIBI UX U3MEPEHHUS, CKOPOCTD.

buonorus: kjeTka, OpraHuM3M, OSKOCHUCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MUHEpAIbI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XMMHYECKass MPOMBIIUIEHHOCTh, METAJUTYPIusi, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepHalloB, CEIIbCKOXO35IICTBEHHOE MIPOU3BOCTBO, NUIIEeBas MIPOMBILUIEHHOCTb,
(dapmalieBTUYECKasi MPOMBIIIEHHOCTb, POU3BOICTBO KOCMETUYECKHUX MPENapaToB, MPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS] IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KNACC
KoJsn4yecTBo 4acoB JIeKTPOHHbBIE
HaumenoBanue
Ne a3/1eJI0B U TeM K I (pposnie)
n/n E OI; - Beero OHTPOJILHLIE PaKTHYEeCKHEe 06pazoBaTebHbIE
porp padoThI padoThI pecypebi
Pazjen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUH
[Ipenmer
OpraHn4eCKOn
11 z?hgii'ﬂzeopﬂﬂ 3 bubauoreka [IOK
' P https://myschool.edu.ru/
OpPTaHHYECKUX
COEeIMHEHUI A.
M. bytneposa
Wroro no pazneny 3
Pasnen 2. YrieBoaopoasl
o | e | BuGerrs LOK
: y AOpoA https://myschool.edu.ru/
AJIKaHbl
Henpenenbabie
29 Z;EZE?;OPOHH: 6 1 bubmuoreka [JOK
) ’ https://myschool.edu.ru/
QJIKa/IUCHBI,
AJIKUHBI
23 ApomaTtuueckue ’ bubnuoreka [IOK
) YTJI€BOIOPOABI https://myschool.edu.ru/
[Ipuponusie
24 HCTOYHUKHU 3 1 but6mmoreka [JOK
' yTJIEBOAOPOIOB H https://myschool.edu.ru/
uX nepepadoTKa
Hroro no pazaeny 13
Pazjnen 3. Kucjiopoacoaep:xaniue oprannyeckue coeIuHeHust
bubnuoreka [JOK
31 Crpret. Deron 3 https://myschool.edu.ru/
AJNLIErunel.
39 KapGonoBsie 7 1 bubnuotexa [JOK
’ KHCITOTHI. https://myschool.edu.ru/
CrnoxHble 3¢upbl
bubnuoreka [JOK
33 Y TICBOTB! 3 ! https://myschool.edu.ru/
Hroro no pazneny 13

Pasnea 4. Asorcogepskanue OpraHu4ecKue coeJHHEeHHsI
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AMUHEL

bubmoreka [IOK
4.1 AMHHOKHCIOTEL, 3 https://myschool.edu.ru/
benxn
Hroro no pazneny 3

Paznen S. BbicokoMoJIeKy/JIsIpHBIE COeIUHEHUS

51 E;Iagn;/[;ccm. 5 bubnmoreka [IOK
’ YAYKH. https://myschool.edu.ru/
Bosiokna
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO
YACOB I10 34 2 2
I[TPOTPAMME
11 KN1IACC
KoJsmn4yecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM K I (i pposbie)
n/n pa3n Beero OHTPOJILHBIE PAKTHYECKHE 06pazoBaTeILHbIE
IporpamMmel padoTbI padoThI pecypebi
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
CrpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
11 [lepuoanueckas 3 bubnnorexa [JOK
' cucrema https://myschool.edu.ru/
XUMHYCCKHUX
anemeHToB /I. 1.
Menneneena
CrtpoeHnue
12 BEIIIECTBA. 4 bu6mmoreka [{OK
’ MHoroo6pasue https://myschool.edu.ru/
BCIICCTB
13 XumMuueckue 6 1 1 bubmuoreka [JOK
’ peaKIuu https://myschool.edu.ru/
Hroro no pazneny 13
Pasnea 2. Heopranmueckasi XuMust
bu6nunoreka [JOK
2.1 Meraibi 6 https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Hemeranet ? ! https://myschool.edu.ru/
2.3 1({::: BIIjaHI/I'-IeCKI/IX u 2 bubmiorexa LIOK
’ p https://myschool.edu.ru/
OpPraHUYECKUX
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BCIICCTB

Hroro no pazneny 17
Pa3zgen 3. Xumus u ;Ku3HbL
30| Xuus vokHsHb 4 E;ISi?/(;:sz:h%gidu.m/
Wtoro mo pazneny 4
OBIIEE KOJIMYECTBO
YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

* Xumus, 10 kinacce/ I'abpuensa O.C., O61mecTBO ¢ OrpaHMuYeHHON 0TBETCTBEHHOCTHIO «IPODAY;
Axnuonepnoe o0miectBo «M3marenbetBo «IIpocBemienue
* Xumus, 11 knacc/ I'abpuensna O.C., OO11ecTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO «/I[PODAY;
AxunuonepHoe o0miectBo «M3marenbetBo «IIpocBemienne

METOANYECKHUE MATEPUAJIbI UISA YUUTEJIA

Beeaute 1. O.C.I'abpuensn, I.I"JIpicoBa « Xumus. Meronuueckoe mocodue — 6a30BbIil ypoBeHBY - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O0mmas XxumMus B TeCTax, 3aj1a4ax, ynpaxaeHusx. 11 kmaccey —
M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposbHbIE U IPOBEPOYHBIE
paboThl kK yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I.BBenenckas «Xumus 11 kinacc: HactonpHas KHUTA IS YIUTEIISD.
Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.T'abpuensH, ['I'JIsicoBa, A.I'Benenckas «Xumus 11 knacc: HactonbHast KHUTA 7151 yUUTETISD.
Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, .I.OcTtpoymoBa «3amgadu Mo XUMUHU U CIIOCOOBI UX PEIICHUSD) -
M.: «Ipocda», 2021rox.

7. B.I. lenncoBa «Xumus 11 xinacc noypounsle miansl o yueonuky O.C.I'abpuensina, I.I.JIsicoBoii»
- Boarorpan» Yuurens 2018ro.

8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.JIunko «TecTrl mo xumuu 11 knacey, - M.: Dx3amen, 2019r.

9.9. O.C.I'abpuensn, U.IoctpoymoB «XuMHUECKUI 3KcriepuMeHT B mikoje 11 kmacey; - M.: JIpoda.
—2019 rogn.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETU HHTEPHET
I"azeTa «Xumus» U caT s yuutens «5 uay Ha ypok xumum» http://him.1september.ru

Enunas xomnekuus 1{OP:
[IpeameTnas xomtekius «Xumus» http://school-collection.edu.ru/collection/chemistry .
Komnexumst Poccuiickoro o6meo0pa3oBarensHOT0 opTaia http://experiment.edu.ru
AJIXUMUK: caiit JI.FO. AnukGepoBoit http://www.alhimik.ru
Bcepoccuiickas onuMnuaa mKoI-HUKOB 10 XuMuu  http://chem.rusolymp.ru
Opranuveckast XUMUSL: AJIEKTPOHHBIN YICOHUK TSI CPETHEN TITKOJTBI
http://www.chemistry.ssu.samara.ru

OCHOBBI XUMHH: IEKTPOHHBIN yueOHUK http://www.hemi.nsu.ru

OTKpBITHINA KOJUTeHK: Xumus http://www.chemistry.
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