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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yuebHoro mpeamera «Xumus» (mpenMerHas obnactb «EcTecTBeHHO-
Hay4Has») Ha YpOBHE CpeaHero obiiero oOpa3oBaHMsl OpHEHTHPOBaHA Ha ywamuxcs 11 kimacca
MBOY Kpacnoapmetickoit COLLI, cocTaBieHa B COOTBETCTBUU CO CIEAYIOIIMMH HOPMaTUBHBIMU
JIOKYMEHTaMHU:

- @denepanbHbIM 3aKOHOM OT 29 nmekabps 2012 r. N 273-®3 "O6 obpazoBanuu B Poccuiickoi
Oenepanun";

- IIpukazom MunnpocBemenus Poccun ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu Ilopsiaka
OpraHM3allil W  OCYIICCTBJICHHS  OOpa30BaTEIbHOM  JIEATEIBHOCTH IO  OCHOBHBIM
o0ureo0pa3oBaTeIbHbIM MporpaMmaM - o0pa3oBaTeNIbHBIM MPOrpaMMaM HayalbHOTO OOILEro,
OCHOBHOT'O O0IIIETro U CpeaHero o0mero o0pa3oBaHus;

- Ilpukazom MunucrepctBa obpa3zoBanusi U Hayku P® ot 17 mas 2012r. Ned413 «O6
YTBEPKACHUM (PelepalbHOrO TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHJApPTa CPEIHEro
obmero oOpa3oBaHUs», ¢ U3MEHCHHUSIMHU W JIOTIOJHEHUIMH OT: 29 nekabps 2014r., 31 nexadps
2015r., 29 urons 2017r.;

- OcHOBHOI 00pa3oBaTenbHON MporpaMMol cpegHero oOmiero obpasoBanus MbBOY
Kpacnoapwmeiickoit COI;

- [Ipukazom Munnpocsemienust Poccun ot 20.05.2020 Ne 254 «O6 ytBepxaeHuu henepaabHOTo
nepeyHsT y4eOHWKOB, JOMYIIEHHBIX K WCIONB30BAHUIO TPH peaTH3alliil  HUMCIOIINX
TOCYIapCTBEHHYIO  aKKpPEAUTAlMI0 00pa30BaTEeNbHBIX MPOrpaMM  HAYadbHOTO  OOILEro,
OCHOBHOTO OOIIEro, cpeaHero ooOiero o0pa3oBaHUS OpraHU3ALMIMH, OCYIIECTBIISIONIUMU
00pa3oBaTeNbHYIO (C U3MEHEHUSIMH);

- Ilpukazom MunnpocBemenusst Poccun ot 28.12.2018 Ne 345 «O denepasibHOM mepeyHe
yu4eOHUKOB, pEKOMEHAYEMBIX K UCTOJIB30BAHUIO MPU PeaTH3allii UMEIOIINX TOCYIapCTBEHHYIO
aKKpeIuTaluio o0pa3oBaTeIbHBIX MPOrpaMM HadyajlbHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpeaHero odmiero oopa3oBaHus (C U3BMEHEHHUSIMU );

- IIpuxazom Munnpocsemienust Poccun ot 06.08.2021 Ne CK-228/03 u Pocobpnanzopa ot
06.08.2021 Ne 01-169/08-01 «PexoMeHaaIiu it CHCTEMBI 00IIET0 00Pa30BaHUS M0 OCHOBHBIM
noaxogaM K  (QopmupoBaHuio  Tpaduka  MpPOBEAEHUS ~ OICHOYHBIX  TPOLEAyp B
0011e00pa30BaTEeIbHBIX OPTAHU3AIMSIX Y,

Pabouas mporpamma ydeOHOro mpeamera «XUMHs» g O00y4arOIMXCS Ha YpPOBHE CPEIHEro
o0m1ero o6pa3oBaHus OPUEHTHPOBAHA Ha IIeJIeBbIe MPUOPUTETHI, CHOPMYITUPOBAHHBIE B paboyeit
nporpamme Bocniutanusg MBOY Kpacuoapmeiickoit COILI

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMUS»

XuMHs Kak dJIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO0 pOJib B COBPEMEHHOM
[UBUJIM3AIIH, B CO3/IaHUM HOBOHM 0aszbl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIa] B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOTO MBIIICHUSI, B CO3/ITaHUE IIEJIOCTHOTO TIPEICTABICHHS
00 OKpY’KalIIeM MHPE KaK O €IUHCTBE MPHUPOBI U YeJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBa OKPYKAIOLIEro MHUpA, OCO3HAHUSI B3aUMOCBS3U
MEXIy CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JIACTSIMU MPUMEHEHUSI.

TecrHo BSaHMOﬂeﬁCTBYQ C ApyrumMu €CTCCTBCHHBIMHN HayKaMH, XUMUA cralia
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO Tpyna U
JKU3HU KaxJIoro wieHa oOmiectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3HJaTeNlbHAas, KaKk HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelIeHHE TTOOAIBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, HSKOJOTUYECKOW O€30MacHOCTH H
OXpaHbl 3J0POBbSI.



HEJIA N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMU S
[Ipu u3ydyeHun npeamera «XUMUS» JOMUHHUPYIOIIEE 3HAYEHHUE MPUOOPETAIOT TAaKHe LENH U

3aj]1auu, KaK:

ajanTtanus  OoOydyaromMXCsl K  YCIOBHSM  JWHAMUYHO  pa3BUBAIONICTOCS  MHpa,
dbopMUpPOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYCCTBY, CAMOCTOATCIBHOMY [IIPUHATHIO TPAaMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX
YKU3HCHHBIX CHTYAIlUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMCHECHUEM;

dopmupoBaHHE y OOYYarOIIUXCS KIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHIA),
HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB ACATCIIbHOCTU: PCUICHUA HpO6JICM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIKN, HEOOXOAUMBIX JUISI TPUOOPETEHHS OIbITa
NEeSITEIIbHOCTH, KOTOpasi 3aHUMAaEeT BAKHOE MECTO B TIO3HAHWUM XMMHUH, & TAKXKE IS OICHKHU C
MO3UIIUN YKOJIOTHYECKOM OE30IMaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHHu3M YeJIOBEeKa U MPUPOJHYIO CpPEy;

Pa3BUTHUC NNO3HABATCIbHBIX MHTCPECOB, MHTCIIJICKTYAJIbHBIX WU TBOPUYCCKUX CIIOCOOHOCTEN
00y4aromuxcsi: CHOCOOHOCTH CaMOCTOSITEIBHO IMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHH B
COOTBETCTBUH C )KH3HCHHBIMHU IMOTPEOHOCTSMH, UCIIOJIb30BaTh COBPEMEHHBIC HH()OPMAIIHOHHBIC
TEXHOJIOTUH JIUIsl TIOMCKA M aHAJIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U PA3BUTHE Yy OOYUYAIONIMXCS aCCOI[MATUBHOTO U JIOTUYECKOTO MBIIIJICHHUS,
HaOJIFOIaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBbI, B
YaCTHOCTH, IPH INIAHUPOBAHUHU U ITPOBECACHUUN XUMHUYCCKOTO SKCIICPUMCHTA,

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHUCTMUYECKOH HalpaBIE€HHOCTU
XUMHUHM, €€ BaXHOW pONM B  pEHIeHHH THNo0albHBIX  MPOOIEM  palMOHATBHOTO
MPUPOIOTIONH30BAHUS, TIOMONHEHUS DSHEPreTHYECKHX PECYpCOB M COXpPaHEHUsS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOTO OTHOIICHUS K TIPHUPOJIE W CBOEMY
3A0POBBIO, a TAKKEC HpI/IO6peTCHI/I5[ OIlbITa UCIOJB30BAHUS IMOJTYYCHHBIX 3HaHUHI AJId MIPUHATHA
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

MECTO YYEBHOI'O TIPEJMETA «XUMMUSI» B YYEBHOM IIJIAHE

Pabouas nporpamma yaeOHOTO npeamera « Xumus» (0a30BbI ypOBEHB) paccunTaHa Ha 34
yueOHbIX yaca | yac B Hesenmto npu 34 yueOHbIX HeesIX. Y ueOHbIH MIaH Ha U3yYeHHe XUMHH B
11 xnacce orBoauT 1 yueOHBIN Yac B HeAemnto, Bcero 34 yaca npu 34 yueOHBIX HelemsX.

Jns peanuzanuu TPOTpaMMBbl  UCTIOJIB3YIOTCS y4eOHBIE TOCOOWS JUISl YUHUTENs |
00ydJaronuxcs:
Jnst yaurens:
«Xumus 11 xnacc» 6a30BbIii ypoBeHb: YUeOHMK il 001eo0pazoBaTenbHbIX opranu3zanuii/O.C.
I"a6puensa. W.I'. Octpoymos, C.A. Cnaako. — Mocksa: [Ipocsemenue, 2020.

Jlist 00y4arommxcs:
«Xumus 11 kmaccy» 6a30BbIN ypOBEHb: yUeOHUK /715 001eo0pa3oBaTenbHbIX opranu3zanuii/O.C.
INa6puensu. U.I'. Octpoymos, C.A. CnagkoB. — Mocksa: [Ipocsemienue, 2020.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/I3yquI/Ie xumun B 11 Kiacce HarpaBJICHO Ha OOCTHIXCHUC O6yLIaI-OI_HI/IMI/ICH
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCETHBIX PE3YJIbTATOB OCBOCHUSA yqe6H0r0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI
OI'OC COO ycranaBnmuBaeT TpeOOBAaHUS K pE3yJbTaTaM OCBOCHHS OOYUYAIOUTUMUCS

IporpamMM cpeaHero oouiero 00pa3oBaHus (JIMYHOCTHBIM, METAIPEMETHBIM U TIPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOH 111 pa3paOOTKM IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IIPOrpamMM CpeHero o01iero 00pa3oBaHus SIBJIAETCS CUCTEMHO-ESTEIbHOCTHBIN MMOAXO.

B coOTBETCTBHU C CHCTEMHO-IESATEILHOCTHBIM MOJIXOJ0M B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHS MpenMeTa «XHUMHUS» Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHHA
BBIJICJIEHBI CIIEYIOLINE COCTABIISIONIUE:

0CO3HaHME 00YYAIOLMMHKCS POCCUHCKOM IpakJaHCKONW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPE/ICIICHUIO;

HAJIMYHE MOTUBAIIUH K 00yUEHUIO;

LIeJICHAPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JIMUHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEW ¥ UCTOPUUECKUX TPAJULIUN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTH M CIIOCOOHOCTH OOY4YaIOUINXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKaMH, NPUCYIIMMH IEJIOCTHOW CHCTEME XUMHUYECKOTO
o0pa3oBaHuUs;

HaJIMYME MPABOCO3HAHUS SKOJOTMYECKOM KYJIbTYPbl U CHOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XHMHUsS» JTOCTUTAIOTCS B EIHMHCTBE
y4eOHOH ¥ BOCHHUTATEIILHOW JEATETPHOCTH B COOTBETCTBUHM C TYMAaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMM M HJ€aTaMU POCCUICKOTr0O
IpaXJaHCKOro OOIIecTBa, NMPUHATHIMM B OOILIECTBE HOPMaMH U IpaBWJIaMHU IOBEJCHMUS,
CTIIOCOOCTBYIOIIMMHU  TPOIIECCaM  CaMOIIO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JInuyHOCTHBIE pe3ynbTaThl OCBOEHHUS npeaMera «XUMHUS» OTpaXkaroT
c(OPMHPOBAHHOCTH ONBITA MO3HABATEILHOW M MPAKTUYECKON AEATENbHOCTH OOYYaIOUINXCS
0 peaji3aliy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHMA OOYYAIOIIUMHCS CBOMX KOHCTUTYLMOHHBIX TIpaB U 00s3aHHOCTEH,
YBa)KEHHsI K 3aKOHY U TIPABOTIOPSIKY;

MPEJCTaBICHUS O COIMAIBHBIX HOpPMaxX M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATENbHOCTH TPH CO3/AaHUM Yy4EOHBIX
MIPOEKTOB, pEIIEHHMH Y4YEeOHBIX M TIO3HABATENBHBIX 337a4, BBINOJHEHMH XUMHUYECKHX
IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U NPUHUMATh MOTHUBBI, HAaMEPEHMs], JIOTMKY U apryMEHTbI
JPYTUX MPU aHAJIN3€ Pa3IMYHBIX BUOB YUeOHOH NesATEIHLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOUIEHHs K HCTOPHMYECKOMY M HAaydyHOMY HACJIEIUI0 OTE€YECTBEHHOMH
XUMUH;



YBKEHHsI K MPOIECCY TBOPYECTBA B 00JACTH TEOPHH M MPAKTHYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTHIKCHUS HAYKH €CTh PE3YJIbTAT TUTEIbHBIX HAOTIOACHHIA,
KPOMOT/IMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U IPAKTHKOB;

MHTEpeca U IIO03HABAaTENbHBIX MOTHBOB B IIOJIYUYEHHH U TOCIEAYIOUIEM aHaju3e
MH(OPMAIIUY O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTCUECTBEHHOU XHMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYyallid, CBSI3aHHbIE C XUMHYECKHMMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[EHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHHWE M TOCTYNKH CBOMX TOBapHILNEH ¢ MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHHSA KYJILTYPHI 310POBbSI:

MOHMMAaHMsI LIEHHOCTEH 3J0pOBOr0 M 0E30MacHOro 0o0pasa XHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroieHHsl paBuil 06€30MacHOr0 OOpalleHUs! C BEIIECTBAMU B OBITY, TOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JESATEIBHOCTH;

MOHMMaHMsI IEHHOCTH TPABWI HHIUBUAYAJHHOTO M KOJUIGKTMBHOTO O€3011aCHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIOJCH;

OCO3HAHUS TMOCIECTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (YHOTpPeOICHUS alIKOTOIIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocniuTaHus:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BATENbCKONW eSTENbHOCTH,
OOIIECTBEHHO TMOJE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITETLHOCTH;

YCTaHOBKM Ha AaKTHMBHOE YYacTHE€ B pEIICHHH MPAaKTHYECKUX 3aJad COIUAIbHOMN
HaNpPaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3yYSHHIO MPOGECCHd pa3IMIHOrO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBKEHUSA K TPYIY, JIOASIM TPYyJa U pe3ybTaTtaM TPYAO0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOH TpaeKTOpHH 0Opa3oBaHUS,
Oynymeir mnpodeccmrt W peanu3alud COOCTBEHHBIX IKHU3HEHHBIX IUIAHOB C  YYETOM
JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

OKOJIOTUYECKH  IIeNIeCOO0Pa3HOTO  OTHOMIEHWS K TPHPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHUS  TJIOOANBPHOTO  XapakKTepa  OJKOJOTHMYECKMX  MpoOiieM,  BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HAa COCTOSIHUE NMPUPOTHON U COLIMATIBHOM Cpeibl;

OCO3HAaHUS HEOOXOJWMOCTH WCIIOJIB30BAaHUS JOCTHIKCHHH XUMUW JUIS  PEIICHHS
BOTIPOCOB PAIlIOHATEHOTO MTPUPOIOTIOIB30BAHHUS;

AKTUBHOTO HETIPUATHS JEHCTBUH, MPUHOCAIINX BPEl OKPYKaOIIEH MPUPOTHOM Cpefe,
YMEHUS POTHO3HPOBATH HEeOIaronpusITHbIC IKOJIOTHYECKHE MOCIIEACTBHS
MpEINPUHUMAEMBIX AEHCTBUI U TPEAOTBpAIIaTh UX;

HaJIM4YUs Pa3BUTOrO IKOJOTUYECKOTO MBIIIJICHHS, YKOJIOTMYECKON KYIbTYphl, OIBITA
NEeSTEIbHOCTH JKOJOTHYECKOW HAMpPaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B



MO03HABATEIbHOM, KOMMYHHKATHBHOH M COLMAIBbHON MpaKTHKE, CHOCOOHOCTH M YMEHUS
AKTUBHO MPOTHBOCTOSITH UJEOJIOTUU XeMOpoOuu;
7) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

MOHUMAHUS CIeNU(PUKU XUMHU KaK HAyKW, OCO3HAHUS e poysid B (POPMUPOBAHUU
palMOHaJIbHOTO HAYYHOTO  MBINUICHHS, CO3JaHUM LEJIOCTHOTO TMpEeACTaBleHUs 00
OKpY’KAaloIlleM MHUpE Kak O €IUHCTBE MPUPOABI M YEJIOBEKA, B IMO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0COO0H 3HAYMMOCTH XUMUH ISl COBPEMCHHOW ITUBWIIM3AIMH: B €6
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH M BaYKHOW POJH B CO3JaHUU HOBOW 0a3bl MaTepHaIbHON
KYJIbTYPbl, pEIIEHUH TI00ATbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA —
CBIPBCBOM, OJHEPreTUYCCKOW, IHUIICBOM H 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, 00ECTICYCHNN YCIOBUH YCIICITHOTO TPYJa U IKOJIOTHYECKA KOM(DOPTHOHN KHU3HU
Ka)KJI0T0 4JieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHUA,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh IMOTy4YaeMbIe 3HAHUS
JUIsl aHaiM3a W OOBSICHEHUS SIBIICHUM OKPYKAIOMIErO0 MHpa W MPOUCXOISIIIMX B HEM
W3MEHEHUN, YMEHHUS JelaTb OOOCHOBAHHBIC 3aKIIIOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB U
MMEIOIIMNXCA TAaHHBIX C LEJbIO MMOIYYEHUsI JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA I PEIICHUS
po0JieM B peasIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U UCCIIEJOBATENbCKOM A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY 00pa3oBaHUIO U camMOo00pa3oBaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM MO XUMHUU B COOTBETCTBHM C KU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM TpyAa B pasluyHbIX cdepax mnpodeccuoHaTbHOU
JEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI
MertanpeameTHble pe3ynbTaThl OCBOCHMSI y4eOHOro MpenMera «XHUMHUS» Ha YpOBHE

cpeaHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYMMble 1 (OPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIIUXCS MEXKAUCHUIUIMHAPHBIE
(MeXTpeMeTHBIE) OOIEHAYYHBIC MOHITHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHON KapTHUHBI
MHUpa U CIEHU(PHUKY METOJOB TO3HAHUS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, JHEprus, sIBJICHHE, NpOIecC, CHCTeMa, HayyHbIH (DaKT, MPUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIel0BaHNe, HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT U
ApyrHe);

VHHBEpCcallbHble ~ y4eOHble  JNeiicTBHsA  (TIO3HaBaTeNbHBIC, KOMMYHHKATHBHEIC,
perynsTuBHbIE), oOecrneuynBaromue (opMUpoBaHUE (YHKIMOHAIBHOW T'PAaMOTHOCTH H
COLIMAJIEHOW KOMITETEHIINN 00yJarOIIuXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  MCHOJB30BaTh OCBOCHHBIE  MEXIUCHUIUTMHAPHEIE,
MHPOBO33PEHUYECKNE 3HAHUS M YHUBEpPCAJIbHBIC ydeOHBIE AEHCTBHS B IO3HABATENBHOW M
COLIMAJIBHOM ITPAKTHUKE.



MerarnpeaMeTHbIe Pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIBHBIMU Yy4eOHBIMHU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSAMU.

OBJaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH IO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30BbIe JIOrMYeCKHUE AeHCTBUS:

CaMOCTOSITENTbHO (hOPMYITUPOBATh U AKTyaIM3UpPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMmaTpuBarh;

ONpENENATh LENINU ACSITEIbHOCTH, 3a7aBas NapamMeTpbl U KPUTEPUU HMX JIOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCII0JIb30BaTh NP OCBOCHUM 3HAHWM NMPUEMBI JJOTUYECKOI'O MBIIIJIEHUS — BBIACIATH
XapaKTepHble NPU3HAKK TOHATUH M yCTAaHaBIMBaTh MX B3aUMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIUE OHATHUSA /U1 OOBACHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA,

BBIOMpATh OCHOBAaHUS W KPUTEPHH A KIACCU(PUKALMK BEIIECTB M XUMHUYECKHX
peaKuuii;

YCTAHABJIMBATh IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHIAYKTUBHBIC, ACIYKTUBHBIC, IO aHAJIOTHUH),
BBISBJIATH ~ 3aKOHOMEPHOCTM W IPOTUBOPEUYMS B  PACCMATPUBAEMBIX  SIBJICHUSX,
(GbopMyIHpPOBATH BBIBOABI M 3aKIIFOUCHHUS;

IPUMEHSTh B IIPOLIECCE I[I03HAHUS, WCIOJIb3YeMble B XUMHUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJENH, MPEOoOPa30BBIBATH MOJICJIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK
(cuMBOJ) dSNeMeHTa, XuUMudeckas (opMmyna, ypaBHEHHE XHMHUYECKOM peakuuu — MpU
pelieHnr y4yeOHBIX T[I03HAaBATEIbHBIX M MPAKTUYECKUX 3aad, IPUMEHATHh Ha3BaHHbIE
MOJI€TIbHBIE MPEACTABIEHUS IS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEUIECTB U
XUMHYECKHUX PEAKIIHH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O ITO3HAHMS BEILECTB U XUMUYECKUX PEAKIUN;

¢dbopMynupoBaTh LEIUM W 3aJa4d HCCIIEIOBaHUS, MCIOIb30BaTh IOCTaBICHHbIE U
CaMOCTOSITENIbHO CQPOPMYJIMPOBAHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA MO3HAHUS U
OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3bl MO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBbIX
CYKJICHUU;

BJIa/IETh HABBIKAMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS W NPOBEICHUS YUYEHHYECKHX
JKCIIEPUMEHTOB, COBEpPUICHCTBOBATH yMEHHs  HaOmOgaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €r0 pe3yibTar, (HOpMyIHUpoBaTh OOOOIIEHUS U BBIBOJBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTU pPE3yJbTaTOB HCCIEIOBaHMs, COCTaBIATh OOOCHOBAHHBIN
OTYET O MpoieIaHHON padoTe;

MpUOOpPETaTh ONBIT YYEHWYECKOM HCCIEA0BATENbCKON U MPOEKTHON JesITeNbHOCTH,
MPOSIBJISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY MOWCKY METOJOB pEIICHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PAa3IMUHBIX HCTOYHUKAX HHPOpMAUU (HAYYHO-TIOMYJSpHAs
JUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIe Mocobus, pecypcsl MHTepHera),
aHAJTM3UPOBaTh HMH()OPMAIIMIO PA3NIUYHBIX BHJIOB U (OpPM MpelnCcTaBlICHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYNBOCT;

(dbopMynHpoBaTh 3alpoChl U MPUMEHSATH PA3IUYHBIE METONbI MPH MOHMCKE U OTOOpe
nHpopMauy, HEOOXOJMMOM [T BBIMOJIHEHHUS YIeOHBIX 33]a4 ONPEIeIEHHOTO THIIA;



pUOOpETaTh OMBIT UCHOIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAalbHYI0 (QopMy TNpeacTaBieHus HHPOpMauu
(cxemsl, TpadUKH, THArpaMMbl, TAOIHUIIbI, PUCYHKH U APYTHE);

WCMOJIb30BAaTh HAy4YHBIH S3BIK B KauyeCTBE CPEACTBA IMpPH pPabOTe € XUMHYECKOU
nHbopManKel: MPUMEHATh MEXNpeAMeTHbIe ((pu3nyeckre W MaTreMaTU4yecKue) 3HAKu U
CUMBOJIBI, (HOPMYJIBI, a0OpEBUATYPHI, HOMEHKJIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISIAHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMY J1eHCTBUAMU:

3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbl B XOJE Juajora W/HWiu
JTUCKYCCUU, BBICKA3bIBaTh UACH, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEAJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTAIMEH PEe3yIbTaTOB MO3HABATEIBHON NEATEIBHOCTH, MOTyYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TMIPU BBITIOJHEHUH XHMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEAOBAHUIO CBOMCTB HM3Yy4aeMBIX BEIECTB,
peanuzanuu yueOHOro mpoekTa M (popMyIHpPOBaTH BBIBOJBI IO pe3yabTaTaM IMPOBENEHHBIX
WCCIICIOBAHHH ITyTEM COTIIACOBAHMSI MTO3UIIHMIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

OgiajieHne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO IMO3HABATEIBHYIO JIESATEIHLHOCTD,
onpezensis e€ Ledu U 3a7a4d, KOHTPOIUPOBATh U M0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
MpeJyIaraeMblii aITOPUTM JICHCTBUN TIPU BBIMIOJIHEHUH YI€OHBIX U MCCIIEAOBATEILCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3((PEKTUBHBIN CIIOCOO UX PEIICHUs ¢ YYETOM MOJYyYEHUsI HOBBIX 3HaHUHN
O BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATETbHOCTH Ha OCHOBE CaMOaHaluW3a U
CaMOOLICHKH.

MHNPEIMETHBIE PE3YJbTATHBI
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndecKasi XUMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAayYHOW KapTHHBI MHUpPA, POJIM XMMHUU B TO3HAHUU SIBICHUU MPHUPOABI, B (popMHpOBAaHUU
MBIIUJICHUS] ¥ KYJIbTYPhl JTHYHOCTH, €€ (YHKIIMOHATHHOW T'PaMOTHOCTH, HEOOXOIUMOM st
PEIICHUA MMPAKTUYCCKUX 3aJad KW OKOJOTUYCCKH 000CHOBAHHOI'O OTHOILIEHHS K CBOCMY
3JI0pOBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHUCTEMOM XMUMHUYECKHUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJIAraroliue
MOHATHS (XMMHYECKUU DJIIEMEHT, aTOM, OJJIGKTpOHHas o000J04YKa aToMa, MOJEKYyIa,
BAJICHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, XHUMHUYECKas CBsI3b, CTPYKTypHas ¢dopmyna
(pa3BépHyTass M COKpami€HHas), MOJb, MOJISIPHAs Macca, MOJSIPHBIA OOBEM, YTIIEpOIHBIN
CKeJeT, (YHKIMOHANbHAs TPYIIa, pajuKall, MU30MEpHUs, U30MEpPhI, TOMOJOTHUYECKUN psI,
TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOA M a30TCOACPKAIINE COCAUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE COEIUHEHHs); TEOPUHU U 3aKOHBI (TeopHs
CTpOeHHUsI opraHuueckux BemecTB A. M. bytinepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHUS, JIEkKAIIUE B
OCHOBC MMOHUMAHUA NMPUINHHOCTH U CUCTCMHOCTU XUMHUYCCKUX HBHGHHfI, (I)aKTOJIOFI/I‘-IeCKI/Ie
CBEJICHHUSI O CBOWCTBAxX, COCTaBe, MOJYYEHUHU U O€30MacCHOM HCIIOJIb30BAHUU Ba)KHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKa;



c(OPMHPOBAHHOCTh ~ YMEHUH  BBIABISATH  XapakTepHbIE  NPU3HAKH  TTOHITHH,
yCTaHaBIMBaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOINE MOHATUS IPU ONUCAHUU
COCTaBa, CTPOCHUS U NPEBPAILIEHUIN OPraHMYECKUX COeAMHEHUI];

c(OPMHUPOBAHHOCTh YMEHUH UCIOJIb30BATh XMMUYECKYIO0 CUMBOJIMKY JUISl COCTABICHMS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (OpMyll OpraHHYECKUX
BEUIECTB M YPaBHEHUH XUMHUYECKMX pEaKLMH, H3rOTaBIMBATH MOJEIN  MOJIEKYJ
OpPraHUYECKUX BEIIECTB JUIs WUIIOCTPAlMM MX XUMHMUYECKOr0 M IPOCTPAHCTBEHHOI'O
CTPOEHHUS;

c(OPMHPOBAHHOCTh ~ yYMEHUH  YCTaHaBIMBATh  IPHHAUICKHOCTb  HM3YYEHHBIX
OpPTaHUYECKHUX BEIIECTB 10 HMX COCTAaBy M CTPOCHHIO K OINpENeNIEHHOMY Kiaccy/Tpymme
COeAMHEHUN (yraeBoaoposl, KHUCIIOPOA u a3zoTcojeprKalue COEJIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COCIMHEHMsI), JlaBaTb WM Ha3BaHMS IO CHCTEMaTHYeCKOH
nomernkinarype (IUPAC), a Takxke mNPUBOAUTH TPUBUAIBHBIC HA3BAaHUS OTACIBHBIX
OpPTaHUYECKUX BEHIECTB (ITHJICH, MPOMHJIICH, alleTHIICH, dTHICHIIMKOIb, TIHIEPHH, (EeHOI,
dbopmanpaerua, aueTanbAeru, MypaBbUHas KHUCIOTAa, YKCYCHas KHCJIOTa, OJEHMHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCIIOTA, IIII0K03a, (PPYKTO3a, KpaxMaJl, 1eJUII0J103a, TIULHH);

c(OPMHPOBAHHOCTh YMEHHS ONPEICISATh BUABI XMMUYECKOH CBS3M B OpPraHUYECKHUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTb YMEHUS IMPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKUX
BemiecTB A. M. BytiepoBa 1151 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOECHME, (HU3NYECKHE U
XMMHMYECKHE CBOMCTBA THUIMYHBIX IPEACTABUTENEH paA3IUYHbIX KJIACCOB OPraHMYECKUX
BellecTB (MeTaH, ATaH, ATHJIEH, MPOIUJIEH, aleTuieH, Oyraauen-1,3, meTmnOyraguen-1,3,
O€H30J1, METaHOJI, 3TaHOJI, ATUJICHIJINKOJIb, TIIMLEPUH, (PEHOI, alleTalbIeTua, MypaBbHHas U
YKCyCHasl ~ KHCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHas KHUCIJIOTa),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIYy HHUMH YpPaBHEHHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKIHil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HOpMYT;

Cc(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHMKH YIJIEBOJOPOJHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yroib), CIOCOOBI UX MEPepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MIPOJYKTOB MEPEePadbOTKH;

Cc(OPMHUPOBAHHOCTE YMEHHHM MPOBOJUTH BBIYUCICHUS MO XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA UCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIMH IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO M3 MCXOJIHBIX BEIIECTB MM MPOJYKTOB pPEaKLUN);

c(hOpMHUPOBAHHOCTh YMEHHH BIIQJIETh CHCTEMOW 3HAaHWM OO0 OCHOBHBIX MeETOJaX
HAy4YyHOTO TIIO3HAHMS, HCIOJB3YEMBIX B XUMHHM INpPU H3YYEHHU BEIIECTB U XHMHUYECKUX
ABNCHUNA (HaOMIoJeHHe, W3MEpEeHHe, OSKCIIEPUMEHT, MOJICIMPOBAaHUE), MHCIIOIb30BaTh
CHUCTEMHbIE XHWMHYECKHE 3HAHUS [Js MPUHATUS PEUIEHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUI COOII0IaTh MpaBUIIA MOJIb30BAHUS XUMHUUECKON MOCY10M
U J1abOpaTOpHBIM O0OpYZOBaHMEM, a TakXKe IMpaBuja oOpalleHHs C BEIIEeCTBAMHU B
COOTBETCTBUM C MHCTPYKLIUSAMHU I10 BBIIIOJHEHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB;

C(OPMHUPOBAHHOCT YMEHHMH IUIAHMPOBATH M BBINOJIHATH XMMUYECKMHA 3KCIIEPUMEHT
(mpeBpallleHUsl OpraHMYECKUX BELIECTB IPU HAarpeBaHUU, IOJYyYEHHE 3TUJIIEHA U HU3y4YEHHE
€ro CBOMCTB, KAQUECTBCHHBIC PEAKIIMM OPraHUYECKUX BEIIECTB, JeHAaTypauus OelKoB Hpu



HarpeBaHWH, LIBETHbIE pEaKIUH OETKOB) B COOTBETCTBMU C TIPABWIAMH TEXHHUKH
0e30macHOCTH TpH OOpalIeHHH C BEIECTBAMU M JIAOOPAaTOPHBIM  00OpPYIOBaHUEM,
IPEJCTaBIATh PE3YNbTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (opMe 3allucH ypaBHEHUH
COOTBETCTBYIOLINX pPeakUuil U (POPMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHAJIM3HPOBATh XMMUYECKYI0 HH(POPMALHIO,
MOJTy4YaeMyl0 W3 pa3HBIX HCTOYHUKOB (CpeicTBa MaccoBoil uH(popmauuu, MHTEepHET M
JPYThX);

C(OPMHUPOBAHHOCTb YMEHHI COONIOaTh MpaBWila HKOJOTMUYECKH IIeJIECO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOW NEATEIFHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpY>Karollel MPUPOAHON CPe/bl, OCO3HABATh ONIACHOCTh BO3JICHCTBUS HA )KUBbIE OpPraHU3MBI
OINpEACIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica nokasarens [I/IK, moscHATe Ha
IpUMepax CcHocoObl YMEHbIIEHHs M NPEAOTBPAICHUS HX BPEIHOIO BO3JEHCTBHS Ha
OpraHU3M YEJIOBEKa;

JUI 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3[J0POBBS: YMEHUE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUIA;

IUIA CHENbIX M CIA00BUAALIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh pelibeHO-
TOUYCYHYIO cucTeMy oO0o3HadeHuit JI. bpaiiist i 3anucu XuMu4ecKux (GopMyIL.

[IpenmeTHbie pe3yabTaThl OCBOEHUS Kypca «OOm@as M HEOpraHWYecKas XUMHS»
OTpaXKaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUNI: O XUMMYECKOW COCTABIISIIOIEH €CTeCTBEHHO-
Hay4yHOM KapTHHBI MHUpa, pOJIM XUMHUHU B MO3HAHUU SBJICHUN NPUPOABI, B (POPMHUPOBAHUU
MBIIUIEHUS] U KYJIbTYPbl JIUYHOCTH, €€ (YHKIIMOHAIbHOW I'PaMOTHOCTH, HEOOXOIUMOM st
peleHus] MPaKTHUECKUX 3aJad U 3KOJOIMYECKM OOOCHOBAHHOTO OTHOILEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLeE;

BIIQJICHUE CUCTEMOM XMMHWYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIArarollye
MOHATHS (XMMHUYECKUH DJIEMEHT, aToOM, M30TOM, S-, P-, d- AJIEKTPOHHBIC OPOMTAIN ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00OBEM, BaJICHTHOCTH, JIEKTPOOTPHULATEIBLHOCTD, CTENEHb
OKHCJICHMs, XHUMHYECKas CBs3b (KOBAJEHTHAas, HOHHAs, MeTaJulu4yeckas, BOAOpPOJHAas),
KpUCTAININYECKAsl pPEIIETKA, TUIBI XUMUYECKMX pEakLMd, pacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLUAIMS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM  peakIMM, XUMHYECKO€ pPAaBHOBECHE); TEOPHUM M  3aKOHBl  (TeopHs
JJIEKTPOJIUTUYECKON Jaucconuanuy, nepuoauyeckuid 3axkoH JI. WM. MengeneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI U IIPEBPALCHUS SHEPTUU IIPU XUMHUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN $I3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalMe B OCHOBE IMOHUMAaHMS MPUYUHHOCTH W CHCTEMHOCTHM XUMHUYECKHX SIBJICHHM,
(akTONIOrMUECKHUEe CBEJEHHMS O CBOWCTBaX, COCTaBe, TNOJIYYEHHH U  Oe30MacHOM
WCTOJb30BAHUU BAXHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M INPaKTHYECKOU
NeSITeIbHOCTH YEJIOBEKa;

cOPMUPOBAHHOCTh ~ YMEHHMHM  BBISBISATH  XapaKTE€pHbIE  MPU3HAKM  TOHSITUH,
YCTaHaBIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPU ONUCAHUU
HEOpPraHMUYECKUX BEIIECTB U UX IIPEBPALICHMUI;

C(OPMHUPOBAHHOCTh YMEHUIN HCIOIb30BATh XMMUYECKYI) CUMBOJIMKY JUIsl COCTABICHHUS
(GopMys1 BEUIECTB M YPABHEHUN XUMMUYECKUX pPEaKLUi, CUCTEMaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHUS OTICIBHBIX HEOPraHWYECKUX BEUICCTB (YrapHbId ras,



YIJIEKUCIHIBIN ra3, aMMHUaK, raméHas U3BEeCTb, HerameéHas U3BECTb, IIUThEBasl COJA, MUPUT U
pyrue);

C()OPMHUPOBAHHOCT YMEHMH OIpPEIENATh BAJEHTHOCTh M CTENEHb OKHCICHHS
XMMHMYECKHX JJIEMEHTOB B COEAMHEHMAX pPa3JIMYHOIO COCTaBa, BUJ XMMHYECKOH CBA3U
(xoBaJIeHTHAas, MOHHAs, METAITINYECKAasl, BOJOPO/IHASA) B COEAMHEHUAX, TUIl KPUCTAJUIMUECKON
pEmIETKM KOHKPETHOI'O BEIleCTBAa (aTOMHAs, MOJIEKYJIIpHas, HOHHAas, MeTaJUIM4ecKas),
XapakTep cpezbl B BOAHBIX PACTBOPaxX HEOPraHMYECKUX COCIUHEHUN;

C(OPMHUPOBAHHOCTh yYMEHUH YCTaHABIMBATh IPUHAUIEKHOCTb HEOPraHUYECKUX
BEIIECTB T10 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIe COeAMHEHHH (IIPOCThIE BEIIECTBA —
METaJUTbl 1 HEMETAJIJIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THUAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMHM pAacKpbIBaTh CMbICH Mnepuoauuyeckoro 3akona JI. M.
MeHnneneeBa M JEMOHCTPUPOBaTb €ro0  CHCTEMAaTU3UPYIOUIYIO, OOBSICHHUTENBbHYIO U
MIPOrHOCTUYECKYIO (PYHKIIMH;

c(OPMHPOBAHHOCT, YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOSHHE aTOMOB
XUMHMYECKHX 31eMeHTOB 1—4 nepuonos [lepuoanueckoi cUCTEMBI XMMUUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa, UCHONB3Ys HOHITHUS «S-, P-, 0-27IEKTPOHHBIC OPOHUTAIY, «IHEPTETUUYCCKHE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHUYECKUX AJIEMEHTOB U HX
COCIMHEHMH 110 NepuogaM U rpynnam llepruoanyeckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB /I.
N. Menneneena;

Cc(OPMHUPOBAHHOCTh YMEHHUIl XapakTepu30BaTh (OMMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPKAATh CYIIECTBOBAHME
TEeHETUYECKOM CBA3M MEXJAy HEOpPraHM4YeCKMMM BEIIECTBAMHM C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OPMHUPOBAHHOCTh YMEHMS KIACCUPUIMPOBATH XUMHUECKUE PEAKIIUU 110 PA3IMYHBIM
IpU3HAaKaM (YMCIY M COCTaBy pearupyroliux BeIIECTB, TEIIOBOMY J(GQEKTy peakiuH,
W3MEHEHUIO CTENEeHEW OKHUCIEHUS DJIEeMEHTOB, OOpaTHMOCTH  PEaKIUH, y4YacTHIO
KaTalin3aTopa);

C(OPMHPOBAHHOCTh YMEHHMH COCTaBIATh YPAaBHEHUS pEaKUUil pa3lIW4HbIX THIIOB,
MOJIHBIE U COKpAIIEHHBIE YpaBHEHHs PEaKkUUi MOHHOTO OOMEHa, yYMThIBas yCJIOBHUS, IpU
KOTOPBIX 3TH peaKluu UAYT 0 KOHILIA;

c(OPMUPOBAHHOCTh YMEHUU NMPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE KauyeCTBEHHBII
COCTaB pa3INYHBIX HEOPraHMYECKUX BEILIECTB, pPACIIO3HABATH OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPraHUUECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh yYMEHUHN packpbIBaTh CYIIIHOCTh OKHCIIUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKIMHA TOCPEICTBOM COCTAaBJICHUS DJEKTPOHHOro OajaHca 3THUX
peakuuii;

Cc(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peaKLuu
OT PA3JIMYHBIX (PAKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aercTBus (mpunuun Jle [larensbe);

c(OPMHPOBAHHOCTh YMEHUH XapakTepH30BaTh XMMHUYECKHE IPOLECCHI, JIeKAIIHe B
OCHOBE  IPOMBIIUIEHHOTO  IIOJYYE€HUS CEpHOM  KHMCIOTBI, aMMHaka, a  TaKxKe
C(OPMHUPOBAHHOCTb NPEACTABICHUN 00 OOIIMX HAy4yHBIX NPUHLMIAX M 3KOJOIMYECKHX
pobeMax XUMUYECKOT0 ITPOU3BOICTBA,;

c(OPMHPOBAHHOCTh YMEHHH MPOBOIUTH BBIUMCICHHUS C HCIIOJIb30BAHHEM IOHSATHS
«MaccoBasi JI0JIsl BEILECTBA B PAacCTBOPE», OOBEMHBIX OTHOLICHHH Ta30B NMPH XUMHYECKHX



peaKIMsIX, MacChl BEIIECTBA MM 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO (P (deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHNS U COXPAHEHMSI SHEPTUU;
c(OPMHUPOBAHHOCTh YMEHUI cOOJII0AATh MpaBUIIa MOJIb30BAHUSA XUMHUYECKOM MMOCy10i
u 1a0opaTopHBIM OOOpYHOBaHMEM, a TaKkKe IIpaBUiIa OOpallleHHus C BELIECTBAMHU B
COOTBETCTBUH C MHCTPYKLIUSMHU I10 BHITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OIIBITOB;

C(OPMHUPOBAHHOCTb YMEHMH IUIAHUPOBATH U BBIIOJIHATh XMUMUYECKHH 3KCIEPUMEHT
(pa3noxeHue NEepoKCHIa BOJIOpPOJAa B HPUCYTCTBUHM KaTalu3aTopa, ONpPENEIEeHUE Cpeiabl
pacTBOPOB BEILECTB C IIOMOLIBIO YHUBEPCAIBHOIO WHAMKATOPA, BIUSHUE Pa3IU4YHBIX
(akTOPOB Ha CKOPOCTh XWMHYECKOW PEaKIWH, PEaKIHH HOHHOTO OOMEHa, KayeCTBEHHBIC
peaknuuu Ha cynbdar-, KapOoHAT- M XJIOPHUJ-AaHUOHBI, HAa KATHOH AaMMOHHUS, pellIeHUEe
SKCHEpUMEHTAIbHBIX 3a/1auy 1no Temam «Metamuib» U «Hemeramnel») B COOTBETCTBUU C
IpaBWIaMHU TEXHUKU OE€30MaCHOCTU NpU OOpALEHHMH C BEIIeCTBaMU M J1abOpaTOPHBIM
000pyJIOBaHUEM, MPEJCTABIATh PE3YIbTATHl XUMHUECKOTO SKCIEpUMEHTa B (hopMe 3amucu
YPaBHEHMI COOTBETCTBYIOIIMX peakUuuil M (QOpMyJIupoBaTh BBIBOABI Ha OCHOBE 3THX
pE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHAJIM3HPOBATH XUMUYECKYI0 HH(OPMAIIHIO,
[I0JIy4a€MYI0 U3 Pa3HbIX HCTOYHUKOB (CpPEICTBA MAaccoBOM KOMMYyHMKanuu, MHTepHer u
APYTHX);

Cc(OPMHUPOBAHHOCTh YMEHHMI COONI0aTh MpaBWiIa HKOJOTMUYECKH IIEJIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH NEATEIbHOCTH B IENSAX COXPAHEHHUS CBOEro 3/0POBbS U
OKpPY’KaroIllel MPUPOJTHON Cpebl, OCO3HABATH OMTACHOCTh BO3/ICUCTBUS HA KUBBIE OPTaHU3MBI
ONpEACNEHHBIX BeEUIeCTB, NMoHUMass cmbica mnokasatens [I/JIK, mnosicHIT Ha mnpumepax
CIoCOOBbl YMEHBIIEHUSI W TMPEeNOTBpAIEHUs] UX BPEJHOIO BO3JEHCTBHA Ha OpraHu3M
YEJI0BEKa;

U1 00y4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSMHU 3[J0POBBSI: YMEHUE NPUMEHSTh
3HAaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUIL CHENbIX M CIA0O0BUAALIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

COJEPKAHUE YYEBHOI'O ITPEJIMETA
OBIIASA N HEOPTAHNYECKASA XUMMUSA 11 KITACC

TeopeTnyeckue 0CHOBbI XMMHUU

XuMudeckuil sneMeHT. AToM. Snpo aroma, H30TOMBI. OJIEKTPOHHAs 000JI0YKa.
DHepreTHYeckue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTamu, S-, P-, O- DIEMEHTHI.
OcoOeHHOCTH pacIipe/ieieHus] JIEKTPOHOB MO OpOUTAIsAIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEePrOI0B. DIEKTPOHHAS KOHPUTypalns aTOMOB.

[Iepnonnueckuit 3akoH u Ilepmoanueckas cucreMa XMMHYECKUX 3yieMeHTOB J[. WM.
MenpeneeBa. CBA3p NEpUOAMYECKOTO 3akoHa M Ileproanueckodl CUCTEMBl XMMHMUYECKHUX
anemeHToB /[. . MenneneeBa ¢ COBpeMEHHON TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHMsI CBOMCTB XMMHYECKHUX JJIEMEHTOB M O0pa3yeMbIX MMM IPOCTBIX U CIOXHBIX
BEIIECCTB I10 TPYIIIAaM U IIEPUOAAM. 3HAYEHHUE NIEPUOINYECKOrO 3aKOHA B Pa3BUTUN HAYKH.



Crpoenue BemiecTBa. XHMHUYECKas CBs3b. BHJIIbI XMMHUYECKOM CBSI3M (KOBaJECHTHAas
HETOJIsIpHAs U TOJsIpHAsi, MOHHAs, MeTaJuInyeckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJCHTHOU
XUMHUYECKOH CBs3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTS.
DneKkTpooTpruLaTeabHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BeulecTBa. TUMbl KPUCTANIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUTMYECKON PEeIIETKH.

[lonstne o mucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBas
J10JIs1 BEILIECTBA B pacTBOpE.

Knaccupukanuss Heopranmyeckux coeauHeHWd. HomeHknatypa HeOpraHMYECKHX
BelllecTB. ['eHeTnueckas CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAUICKAIINUX K Pa3IMYHBIM
KJIaCCaM.

Xumnueckas peakuus. Knaccudukanus XMMHYECKHX peakiMid B HEOPTaHWYECKOH U
OpraHMYEeCKOM XMMHMHM. 3aKOH COXpPAaHEHHMs MacChl BEILECTB, 3aKOH COXpPaHEHUsS U
MIPEBPALICHHS SHEPTUU IPU XUMHUUYECKUX PEaKLHUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTbh OT Pa3NUYHbIX (akTopoB. OOpaTUMbIE pEaKIUu.
Xumunyeckoe paBHoBecHe. PakTOpbl, BIUAIOIINE HA COCTOSHUE XUMUYECKOTO PAaBHOBECHS.
[Ipunnun Jle Hlatense.

DnexTponutuyeckas aucconuanus. CuibHble U ciadble 3MeKTpoauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHasl, IEJTOYHAs.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

DKcrepuMeHTalIbHbIE METO/bl M3YUEHHUsl BEUIECTB M MX IPEBPAILCHUN: IEMOHCTpAIUs
tabmun «[lepuoanyeckas cucrema xumuueckux snementos Jl. M. MenzaeneeBa», uzyueHue
MoJiesIell KPUCTANIMYECKUX PEHIETOK, HAONI0JIeHHEe M ONHCAaHUE JEMOHCTPALMOHHBIX W
71a00paTOPHBIX OMNBITOB (pa3lio’KEHUE MEepOKCcHIa BOJOpOJAa B MPUCYTCTBUHU KaTalln3aTopa,
ONpEIETICHUE CPEIbl PACTBOPOB BELIECTB € MOMOIIBK YHUBEPCAIBHOTO MHANKATOPA, PEAKIINH
HMOHHOI0 OOMeHa), MPOBEJIEHUE MPaKTHUYEeCKON paboThl «BiusHue pa3inuuHbIX (akTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérneie 3amaymn.

Pacu€rbl mo ypaBHEHUSM XHMHUYECKUX pEakUui, B TOM 4YHCIIE TEPMOXMMHUYECKHE
pacy€Tsl, paCUETHI C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi A0JIS BEIECTBAY.

Heoprannueckasi Xumus

Hemerannsl. Ilonmoxenne HemetaiioB B llepuoanueckoil cucTeMe XUMHYECKHX
anemenToB J[. V1. MeHnmeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3NUYECKHE CBOWCTBA
HEMETA/UIOB. AJITOTpOnUs HEMETaAUIOB (Ha TMpuMepe Kuciopoaa, cepwl, (ocdopa u
yriaepoaa).

XUMHUYECKHE CBOIMCTBAa Ba)KHEHIIMX HEMETaIOB (TaJOreHOB, cephl, a3ora, (ocdopa,
yriaepoga M KPEeMHHS) U HUX COEIMHEHUN (OKCHIIOB, KHCIOPOJCOJAEPKAIIMX KHCIIOT,
BOJIOPOIHBIX COCTMHECHHUIA ).

[IpuMeHeHne Ba)KHEUIIIUX HEMETAJIOB U UX COETUHEHUH.

Mertaiubl. 1lonoxenune meramnoB B [lepruoanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. OcOOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX OOOJIOYEK aTOMOB METAJIJIOB.
O6mwme ¢usnueckue cBoiicTBa MeTauioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYCCKHH P
HaIIpSHKEHUN METaJlIOB.



XUMHYECKHUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kaluil, KaJbLMM, MarHui,
QTIOMUHUN, LIMHK, XPOM, KEJI€30, MEJIb) U UX COCITMHEHUM.

O61ue cnocoObl nmonydeHus: MeTauioB. [IpuMenenue MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl W3y4Y€HHUs BEUIECTB M MUX IPEBPAILCHMI: H3y4YECHHE
KoJuleKuuu «MeTayuibl M CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEHICHUE SKCHEPUMEHTAIbHBIX
3ama4, HAONIOJACHHE W ONHCAHHWE JIEMOHCTPAIIMOHHBIX W  JaOOpaTOPHBIX  OMBITOB
(B3auMosielicTBHE THIPOKCH/IA ATIOMUHUS C PACTBOPAMU KUCJIOT U IleJoyeli, KaueCTBEHHbIE
peaxkiuu Ha KaTHOHBI METAJLIIOB).

Pacuérnpie 3amaumn.

Pacuérel Maccel BemecTBa WM 00bEMaA ra30B 1O M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacyEThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OAHO U3 BEIIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponr xumum B oOecrieuyeHHWH JKOJOTHYECKOM, HSHEPreTUYeCKOW U  IHINEBOU
0€30MacHOCTH, Pa3BUTUU MEAWIMHBI. [lOHATHE O HAyYHBIX METOAaX MO3HAHHS BEIIECTB U
XUMHUYECKUX PEAKLUH.

[IpeacraBnenuss o0 oOmMX HAYYHBIX NPHUHIMIAX [POMBIIIICHHOTO TMOJyYeHUs
BOXHEHIINX BEILIECTB.

UYenoBek B MHUpE BEUIECTB U MaTEPHUAJIOB: BaKHEHIIME CTPOUTEIbHBIE MaTEpHUAaIbl,
KOHCTPYKLIMOHHBIE MaTepHalibl, KPACKH, CTEKJIO, KEpaMHMKa, MaTE€pHalbl ISl AJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKHUE U MUHEPAIbHBIC YI0OPECHHUS.

XUMUA ¥ 3[0POBbE YEIOBEKA: MpaBUJa MCIIOJIb30BAHUS JICKAPCTBEHHBIX IMPENApPaTOB,
MpaBmia 6€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU B TTOBCETHEBHOM JKU3HH.

MexnpeaMETHBIE CBSI3H.

Peanuzarus MexXnpeIMETHBIX CBS3EH MPU M3YYSHUH OOIIel U HEOPraHUYECKOW XUMUU
B 11 Kjacce OCYHIIECTBIISIETCS 4Yepe3 HCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W TIOHATHH, SBISAIOMIMXCA CHCTEMHBIMH Ui OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAy4YHBIA (DaKkT, TUMOTE3a, 3aKOH, TEOpus,
aHaIM3, CHHTE3, KiacCHUUKAIUs, TNEPUOJUIHOCTh, HAOIIOJCHHE, OKCIEPUMEHT,
MOJIETTMPOBAHNE, U3MEPEHUE, SIBJICHUE.

dusuka: maTepus, YHEPrus, Macca, aToM, dJEKTPOH, ITPOTOH, HEUTPOH, UOH, U30TOII,
PaMOaKTUBHOCTH, MOJIEKYJIa, JHEPTETUYECKUN YPOBEHbB, BEIIECTBO, TENO, 00BbEM, arperaTHoe
COCTOSIHHE BEIEeCTBa, PU3MUECKHUE BETMUUHBI U €AUHUIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcUCTeMa, Ouocdepa, MaKpo- U MHUKPOAIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHEpabl, TOPHBIE TTOPOIbI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLINBO, PECYPCHI.

TexHonorus:  XUMUYECKass  MPOMBINUIEHHOCTb,  METAJUIyprusi,  IMPOU3BOJCTBO
CTPOUTENBHBIX MaTepHalioB, CEIIbCKOXO03CTBEHHOE MPOU3BOJCTBO, MHIIeBas
MIPOMBIIIJICHHOCTh, (papMmarieBTHUecKass MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHUYECKUX
MPEIaparos., MIPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTepHuaoB, AIIEKTPOHHAS
MIPOMBIILIIIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrpoabsneie IIpakTuyeckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Ctpoenune atromoB. [lepuoanueckuii 3aKoH
p p http://school-
1.1 u [lepuonanueckas cuCTeMa XMMUYESCKUX 3 .
collection.edu.ru/
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1
Hroro 1o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
http://school-
2.1 MerTamisl 6 1 P .
collection.edu.ru/
2.2 Hemertamier 9 1
53 CBsI3b HEOPTAHUYECKUX W OPTAaHHYCCKHUX )
' BEILIECTB
Hroro no paszneny 17
Pa3zgen 3. XumMus u :Ku3HbL
http://school-
3.1 XUMHUS U )KA3Hb 4 P .
collection.edu.ru/
Hroro no pasgeny 4
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrpoabsneie IIpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonanueckas cuCTeMa XMMUYESCKUX 3
anemeHToB . 1. Menaeneera

12 Crpoenue Bemectsa. MHOroo6pasue 4

' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1

Hroro mo pazueny 13

Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTtayuisl
2.2 Hemertamier
53 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX 5

' BEILIECTB

Uroro no pazgeny 17

Pasznen 3. Xumus u :Ku3HbL
3.1 XUMHSA U KU3HD 4

Hroro no pazgeny 4
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