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1. HOACHUTEJIBHASA 3AIIMCKA

Paboyas nmporpamma 1o XMMHH Ha YPOBHE Cpe/iHEro o0miero oopazoBaHust pazpadotaHa Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012
Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepanum», TpeOOBaHHA K pe3yabTaTaM OCBOSHHS (eepaibHOi 00pa30BaTeIbHON MPOTPaMMBbI
cpeanero o6mero obOpasoanust (POIlI COO), npencraBnenHbix B denepanbHOM rocyaapcTBeHHOM obOpaszoBarenbHoM crangapte COO, ¢
yuérom KoHuenuuu mnpenosaBaHus ydeOHOro mnpeamera «XuMHs» B o00pa3oBareibHbIX opraHuzauusax Poccuiickoit Penepauuu,
peayin3yIouuX OCHOBHbIE O0Opa3oBaTelIbHbIE NMPOTPAMMbI, M OCHOBHBIX MNOJOkeHHH «CTparerun pa3BUTHS BocnuTaHusi B Poccuiickoit
®enepanun Ha niepuoa 10 2025 rogay» (Pacnopsixenue [pasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

HopMartuBHyt0 npaBoBYyIO OCHOBY JUIsl pa3pabOTKU HacTosiedl pabodeil mporpaMMbl 10 yueOHOMY MpeAMETY «XUMUS» COCTAaBIISIIOT

CIIEYIOIINE JOKYMEHTHI:

1. ®denepanbublii 3akoH oT 29 nexabps 2012 roma Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuu» (¢ M3MEHEHUSIMU U
JIOTIOJTHEHUSIMU ).

2. ®enepanbHbiil 3ak0H 0T 01.06.2005 Ne 53-@3 «O rocyaapctBeHHOM si3bike Poccuiickoin denepannmy».

3. [Tpukas MuHucrepcTBa o0pa3oBaHus u HayKu Poccuiickoi denepanun oT 17.05.2012
No 413 «O6 yrBepxaeHun GeaepaabHOT0 roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeHero oomero oopazopanus» (B pen. [lpukazon
MunoOpHayku PO ot 29.12.2014Ne 1645, ot 31.12.2015 Nel1578, ot 29.06.2017 Ne 613, Munnpocseuienusi P® ot 24.09.2020 Ne 519, ot
11.12.2020 Ne 712, ot 12.08.2022 Ne 732, ot 27.12.2023 Ne 1028).

4. Tlpukaz MunucrepctBa mnpocBemnieHus Poccuiickoit ®eneparuu ot 18.05.2023 Ne 371 «O6 yrBepxkiaeHun ¢eaepaibHON
00pa3oBaTeNIbHON MporpamMmbl cpeiHero oouiero o0pa3oBaHus» (C U3MEHEHUSIMH, YTBEPKACHHBIMHU MPUKAa30M MUHHCTEPCTBA MPOCBELICHUS
Poccuiickoit deneparuu ot 19.03.2024 Ne 171).

5. IIpuka3z Munuctepcra npocsenieHus Poccuiickoii @eaepanun ot 22.03.2021 Ne 115 «O6 yrBepkaenun [lopsiaka opraHuzanuu u
OCYILIECTBIICHUSI 00pa30BaTeIbHOM JESTENbHOCTH MO OCHOBHBIM 00111€00pa30BaTEebHBIM IMPOTrpaMMaM HA4yalbHOTO OOIEro, OCHOBHOIO
00111ero 1 cpeaHero ooIIero 00pa3oBaHUs».

6. Ilpukaz Muntocra P® u MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepamuu ot 06.12.2016 No 274/1525 «O6
yrBepxaeHun l[lopsaka opraHu3anuyl MOJYYEeHHs] HAdajdbHOTO OOIEero, OCHOBHOTO OOIIEro M CpeaHero oomiero oOpa3oBaHUs JHIIAMH,
OTOBIBAIOIIMMH HaKa3aHKE B BUJIE JMIIECHUS CBOOOIBD (¢ m3MeHeHusmu oT 20 nexkabps 2018 roma).

7. OcHoBHasi oOmieoOpa3oBaTenbHas mporpamMma cpenHero ooémero obpazoBanusi KOY «Cpennsist mkona Ne 4 (ouHO-3204HAs)»
(penaxmus Ne 2), yrBepxkaeHHas mpuka3zom oT 25.06.2024 Ne 60.

8. IlocTanoBienue I'maBHOTO roCyIapCTBEHHOTO CaHUTapHOIO Bpaya PO oT 28.09.2020
Ne 28 «O6 yrBepxxaennn canutapHbix npasui CII 2.4.3648-20 «CaHuTapHO-31IUAEMUOIOTHYECKUE TPeOOBAaHUS K OpraHU3alMsIM BOCIUTAHUS
1 00y4eHus1, OTAbIXa M 03/I0POBJICHHUS AETEH U MOJIOJEKN.

9. IlocTanoBienue I'maBHOTO roCyIapCTBEHHOTO CaHUTapHOIO Bpaya PO oT 28.01.2021
Ne 2 06 yrBepxkaeHuu caHutapHbiX npaBwil U HOpM CanlluH 1.2.3685-21 «I'urneHndeckue HOpMAaTHUBBI M TpeOOBaHUS K 0OeCHEUEeHUIO



0e3omacHOCTH U (WK) 6€3BPETHOCTH IS YelloBeKa (haKTOPOB CPeIbl OOUTAHUSD).

10. [locranoBnenue I'maBHOTO roCy/1apCTBEHHOTO CaHUTAPHOTO Bpaua PO oT 30.06.2020
Ne 16 «O6 yrBepkneHnn caHutapHo-snuaeMuosiorndeckux npasuna CII 3.1/2.4.3598-20 «CanutapHO-31IUAEMUOJIOTHYECKHE TPeOOBaHUS K
YCTPOMCTBY, COJEPXKAHUIO M OpraHu3aliy paboThl 00pa30BaTENbHBIX OPraHU3alUi U APYIHX OOBEKTOB COLUAIBHOW MH(PACTPYKTYpPHI IS
nereu u MOJIOAEKU B YCIOBUSAX pacrpocTpaHeHHs HOBOM KOPOHABHPYCHOU UHQPEKIIH
(COVID-19)» (c m3menenusimu ot 21.03.2021).

11. Ilpuka3z Munnpocsemenuss Poccun «O0 yrBepxaeHnn @enepaibHOTO NEPEeUHs YUEOHUKOB, JOMYIIEHHBIX K UCIIOIb30BAaHUIO MPU
peanu3ai IMEIOINX TOCYJapCTBEHHYIO aKKPEIHUTAIluI0 00pa30BaTENbHBIX MPOTPaMM HAa4aJIbHOTO OOIIET0, OCHOBHOTO OOILIETO, CPEIHETO
oOuiero oOpa3oBaHMsI OpraHU3alMsSIMH, OCYILECTBISIOUIMMU O00Opa30BaTENbHYIO JEATENbHOCTh W YCTAHOBJIEHMS TPEAEIBHOIO CpoKa
HCIO0JIb30BAHUS HCKIIIOYEHHBIX YyueOHUKOB» oT 21.09.2022 Ne 858 (¢ n3meHeHMsIMH, YTBEp:KIEHHBIMM INpUKa30M MUHHCTEpPCTBA
npocsenenus Poccuiickoit denepannu ot 21.02.2024 Ne 119, ot 21.05.2024 Ne 347).

12. Tlonoxenue «O paboynx mporpammax ydeOHBIX MPEAMETOB, KYpCOB, MOJYyJEH Ka3eHHOTO OO0IIe00pa30BaTEIbHOTO YUPEKICHUS
Ownmckoit oomactu «Cpennsist mkosa Ne 4 (ouHO-3a049Hast )», yTBepxkaeHHOe nmpuka3zom ot 09.08.2023 Ne 70.



Henun u 3axaun yueGHOro npeamera «XuMus»

I'maBHBIMU LETSIMU U3y4EHUs NpeaMeTa « XUMUsD» B CpeIHEH IKoIe Ha 0a30BOM YPOBHE SIBJISIIOTCS:
- (¢opMHpOBaHUE CUCTEMBl XUMUYECKUX 3HAHWI KaK BaXHEWIIIEH COCTABIISIIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPa, B OCHOBE
KOTOPOM JIeKaT KITIOYEBHIC TMOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBl M TEOPHU XHMHUHU, OCBOCHHE S3bIKa HAyKW, YCBOCHHE H

IIOHMMaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHHH MHPOBO33PEHUYECKOr0 XapakTepa, O3HAaKOMJIEHHE C HCTOpUEH HUX pa3BUTHUS U
CTaHOBJICHUS,

- ¢opMHUpOBAHUE U PAa3BUTUE TIPEACTABJICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XMMHYECKUX PEaKIui, HEOOXOIUMBIX
JUIT TIPUOOpETEHHUsI YMEHUM OpPUEHTHPOBATHCSI B MHPE BEIIECTB MU XUMUUYECKHUX SIBJICHUM, UMEIOIINX MECTO B MPHUPOJIE, B
MPAKTUYECKON U MOBCEAHEBHOW KHU3HU;

- pa3BUTHE YMEHUH U CIIOCOOOB JICITEIbHOCTH, CBSI3aHHBIX C HAOIOJEHUEM M OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTA,
coOJTI0JICHHEM MpaBUJII O€30ITaCHOTO OOpaIleHus ¢ BemecTBaMu Hapsimy ¢ 3TUM copeprkaTtenbHas XapakKTepUCTUKA MeIehd U
3a71a4 U3yYCHUS MPEIMETa B IpOrpaMMe YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU MPUOPUTETAMH B CHUCTEME
00111eT0 CpeTHero 0Opa3oBaHUs.

CeronHsi B mpernojaBaHUM XUMUHM B OOJIbIIEH CTeNeHU OTAAETCA MPEANOYTEHHE IPAKTUUECKONW KOMIIOHEHTE COJIep>KaHus
00ydeHMs], OPUEHTHPOBAHHON Ha MOJATOTOBKY BBIMYCKHUKA IIKOJbI, BJIAQJCIONIETO HE HAOOpOM 3HAaHUN, a (QYHKIMOHAJIBHOMU
rPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHHUSIMU aKTUBHOTO MOJIYy4YE€HUs 3HAHUM U MPUMEHEHUS UX B PEaJbHON KU3HU NI PEIIeHUs
MPAKTUYECKUX 3a/ay.

B 57011 cBsI3M IIpU M3yUEHUU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEEe 3HaUCHUE NPHOOpETalOT Takue LeId U 3aJladyi, Kak:

- ajanraiys o0y4Jaroumxcsl K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUpa, (OPMHUPOBAHUE UHTEIUIEKTYAIIbHO Pa3BUTOMU
JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHUIO TPAMOTHBIX PEIICHUM B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UXIIPUMEHEHUEM;

- (popmupoBaHue y 00y4aroyxcs KJIFOYEeBbIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHH ), UMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JJIsI
pa3IMYHBIX BUIOB ACSITEIbHOCTHU: PEUICHUs MpobieM, MoMcKa, aHaiIu3a U o0padoTku HHpOpMAITUU, HEOOXOAUMBIX JJIsI
MPUOOPETEHHUS OMbITa ASITEILHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTOB MO3HAHUU XUMUHU, a TAKXKE JIJIsI OLICHKU C TTO3UIIUH
AKOJIOTHYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB Y XUMHUYECKUX ITPOLIECCOB HA OPraHU3M UYEJI0BEKa U MPUPOIHYIO
Cpeay;

- dopMUpOBaHUE U pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATUBHOTOM JIOTHYECKOTO MBINLICHHS, HaOMI0AATeIbHOCTH, COOPAaHHOCTH,
AKKypaTHOCTH, KOTOpPbIE 0COOEHHO HEOOXOANMBI, B YaCTHOCTHU, MPH TJIAHUPOBAHUHU U MPOBEIECHUU XUMHUYECKOTO IKCIIEPUMEHTA;

- BOCMIUTaHUE y o0ydaromuxcsi yOekIEHHOCTH B TYMaHUCTHYECKON HATIPABICHHOCTH XUMUHU, €€ BaKHOU POJIM B PEIICHUU

rI100aIbHBIX.



Mecrto yuyeOHOro npeamera « Xumus» B yaeOHoM miiane no ®OII:

B yueObHOM miaHe cpemHero oOmiero oOpa3oBaHUSI MpeaMeT «XuUMUs» 0a30BOTO YpOBHS BXOAWUT B COCTaB INPEIMETHON oOiactu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

OOmiee ynciI0 9acoB, OTBEAEHHBIX Il M3yYCHUST XUMHUH, Ha 0a30BOM YpOBHE CPEIHEr0 OO0IIero oOpa3oBaHus, COCTABIsET 68 4acoB: B
10 xiacce — 34 gaca (1 gyac B Henenio), B 11 kimacce — 34 yaca (1 yac B Hezenio).

Xumus B KOV "Cpennss mxona Ne 4 (ouno-3aouHasi)" nzydaercs B 10-12 kiaccax.

Mecto yueOHOro npeamera «Xumus» B yueoHoMm miiane KOY «Cpennsia mkoJsia Ne 4 (ouHO-3a04HAas1)»

[To yueGHOMY MUIaHy LIKOJIBI IO OYHO-3a0YHOM U 3a04HOM (hopMe oOyueHust Ha ypoBeHb COO Ha y4eOHbIi npeamer « XuMuUs» OTBOJAUTCS
Bcero 51 gac:

10 xmacc — 0,5 gaca B Henemto (17 1)
11 xmacc — 0,5 gaca B Henenro (17 9)
12 xmacc — 0,5 gaca B Henenro (17 9)



Y4eOHo - MmeToAMYecKOe o0ecniedyeHre 00Pa30BaTeIbLHOM e TeJIbHOCTH

@enepanbHas paboyas mporpamMma Mo y4eOHOMY MpenMeTy «XHUMUs», yTBEp)KACHHAs NPUKA30M MUHHUCTEPCTBA MPOCBEUICHHS
Poccuiickoit ®eneparuu ot 18.05.2023 Ne 371 «O06 yrBepxkacHun (enepanbHOil 00pa30BaTeNbHON MPOTrpaMMBI CPEAHETo OOIIero
oOpa3oBaHU.

Y4eOHO-METOIMYeCKUI KOMITICKT [T u3ydeHus Kypca xumun B 10—11 kmaccax 6a30BOro ypoBHS, CO3AaHHBIA aBTOPCKUM
KoJuleKTUBOM 1ol pykoBoacTtBoM O. C. ["abpuensina, coaepuT, kpoMe y4eOHbIX TOCOOH, yHeOHO-METOAMUECKUE U TUIAKTHUECKHUE MTOCOOusI.
YMK «Xumus. 10 knacc. ba3oBbliif ypOBEHb
1. Xumus. 10 kmacc: yue6. aas obmuieoopaszosart. opranusanuii / O. C. Tabpuensn, U. T'. Octpoymos, C. A. Ciaakos. Xumus. 10 kiacc.
bazoBblii ypoBenb. YueOnuk. — M.: IIpocsemmenue, 2019
2. O. C. I'abpuensn, U. I'. Ocmpoymos, U. B. Axcénosa, Xumus. 10 kmacc. ba3oBblii ypoBeHb. MeToqMUECKOE TIOCOOHE.

3. O. C. I'abpuensan, C. A. Cnaoxos. Xumus. 10 xinacc. ba3oBsrii ypoBenb. Pabodas TeTpas.

4. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 knacc. 3agaqauk

YMK «Xumus. 11 knacc. ba3oBbiid ypoBEHb)

1. Xumust. 11 xmacc: yue6. mis obmeoopasosar. opranusanuii / O. C. 'abpuensn, 1. I'. Octpoymos, C. A. Cnaakos. Xumust. 10 kimacc.
bazoBrrit ypoenb. YueOnuk. — M.: [IpocBemenne, 2019

2. 0. C. I'abpuenan u op. Xumus. 11 xiacc. ba3oBsriit ypoBeHb. MeTomnueckoe mocooue.

3. O. C. I'abpuenan, C. A. Craoxos. Xumus. 11 xnacc. bazoBbiit ypoBeHnb. Pabouas Tetpasp.

4. 0. C. I'abpuensn, U. B. Tpueyouax. Xumus. 11 xnacc. ba3oBbiii ypoBeHb.

Hngopmayuonnsvle cpedcmesa

Humeprnem-pecypcol Ha pyccKom s3viKe

1. http://www.alhimik.ru ITpeacraBieHsl ciaeayronue pyoOpruKU: COBEThI AOUTYPHEHTY, YIMTEII0 XUMUH, CIIPABOYHUK (OYCHB 0OJIbIIAS
o100pKa TaOJHI] U CIIPABOYHBIX MAaTEPUAIIOB), BECEasi XMMHSI, HOBOCTH, OJIMMITHA/IbI, KYyHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYECKHIX
CBEJICHU)

2. http://www.hij.ru/ XXypuan «XuMusi 1 )KU3Hb» TOHATHO U 3aHUMATEIBHO PACCKa3bIBaeT 000 BCEM MHTEPECHOM, UTO MIPOMCXO/IUT B HAYKE U B
MHUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DnexTponuslii )xypHa « XUMHUKH U XUMEsD». B jKypHasie npeIcTaBIeHO MHOXKXECTBO OIBITOB I10
XUMUH, COJICPKUTCSI MHOTO 3aHUMATEIbHON HH(OPMAIIHH, TIO3BOJISIFOIIEH YBIICYb YUSHHKOB SKCIICPUMEHTAIBHOM YacThIO IPEMETA.

4. http://c-books.narod.ru JIuteparypa o XuMuH.

5. http://1september.ru/. XKypuan «IlepBoe ceHTIOps» Uist yauTeneil u He ToJbKo. B HEM mpeacTaBieHo 00JbIIOE KOTHYECTBO paboT
YYEHHMKOB, B TOM YHCIIE€ U HCCIIEOBATEIBCKOTO XapaKTepa.

7. www.periodictable.ru CoopHuK cTaTeit 0 XUMUYECKHX JIEeMEHTaX, HILUTIOCTPUPOBAHHBIN SKCIIEPUMEHTAMH.

Texuuueckue cpeacTBa 00yueHHs: KOMIIBIOTEP, MyJIbTUMEANHHBIA POEKTOP, IKPaH.
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2. COJEP/) KAHUE YYEBHOT O ITIPEAMETA «XUMMUSI»

10 KJACC
TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH
[Ipenmer oprannyeckoi XuMuu: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B OJIYUYEHUHN HOBBIX BEILIECTB U MaTepuainoB Teopust
CTPOEHUsI OPraHuvYecKuXx coenuHenniit A.M. BytnepoBa, e€ ocHOBHbBIE TOJOKEeHUsI. CTPYKTYpHBIE (POPMYJIIBI OPraHUIECKUX
BemiecTB. ['oMmonorus, nzomepusi. XUMHYECKasi CBSI3b B OPraHUYECKUX COSIMHEHUSX — OJIMHApHbIE U KpaTHBIE CBS3H.
[IpencraBnenue o knaccupukaluyu opraHuuecKuX BeniecTs. HoMeHkarypa opraHnd4eckuxX COeMHEHM (cucTremMaTuueckas) u
TpUBHAJIbHBIE HA3BaHUS BaXKHEUIIINX MPEACTaBUTENEH KJIACCOB OPraHUYECKUX BEIECTB.
DKCIEepUMEHTAIbHbIE METO/1bl U3YUEHHs BEMIECTB U MX IPEBPAIICHNUN: 03HAKOMJIEHUE ¢ 00pa3ljaMi OpraHMYECKUX BEILIECTB U
MaTepuajJaMi Ha UX OCHOBE; MOJEIMPOBAHNE MOJIEKYJI OPraHUYEeCKHUX BEIIECTB; HAOIIO/IEHUE U ONHCaHNE IEMOHCTPALIMOHHBIX OMBITOB
10 MIPEBpAIIEHUI0 OPTAaHWYECKUX BEIIECTB IPU HarpeBaHuM (TUIaBjIeHUE, 00yTIMBaHUE U FOPEHUE)
Yraesonopoasl
AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN psiA. MeTaH U 3TaH — MPOCTEUIINE MPEACTaBUTEIH aJIKaHOB: (U3NUYECKUE U XUMUYECKHE
CBOMCTBa (peakuy 3aMeIIeHNs U TOPEHUsT), HAXOKJEHUE B PUPOJIE, MOJIydeHUE U IPUMEHEHHE.
AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN Psijl. DTUIIEH U MPOIUJIEH — MPOCTEUIINE MTPEICTaBUTENIN aJIKEHOB: (U3NYECKUE U
XMUMHYECKHE CBOMCTBA (peaKuu THIPUPOBAHMS, TAIOT€HUPOBAHUS, THAPATAIIH, OKUCICHUS U TIOJUMEpPU3allin), OJIy4eHne U TPUMEHEHHUE.
Anxanuensl. byranuen-1,3 u metrnOyranueHn-1,3: ctpoeHue, BaXHEHIIINE XUMAYECKHE CBOMCTBA (peakuus mojuMepusanun) [lomyuenue
CUHTETUYECKOTO KayyyKa U PE3UHBI.
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, TOMOJIOTMUECKUHN Psil. ALETHIIEH — MPOCTEHIINI IPeICTaBUTENb aTKUHOB: COCTaB, CTPOCHUE,
¢buznyeckne 1 XMMUYECKUE CBOMCTBA (peakluy T'UIPUPOBAHNS, TaJIOTEHUPOBAHUS, TUAPATAIIIN, TOPEHUS), TOJIyYCHUE U IPUMEHEHHE.
Apensbl. benzon: coctas, cTpoeHue, pU3ndeckre U XMMUYECKUE CBOMCTBA (PeaKIy raloreHUPOBaHUs U HUTPOBAHUS ), TOJIyYEHUE U
npuMeHenue Toyous: cocTaB, CTpoeHue, GU3NYECKHe U XUMUYECKHE CBOMCTBA (peakliy TrajJoreHUpOBaHUS M HUTPOBAHMUS).
[Tonyuenue u npuMeHnenue. TOKCHYHOCT apeHOB. ['eHeTHyeckas CBsA3b MEXKIY YIIIEeBOJOPOIaMu, MPUHAAICKAIIUMHU K Pa3IMYHbIM KIIaccaM.
[IpupoaHbie HCTOYHUKH YriaeBoA0poa0B. [Ipupoanblii ra3 u nomytHsie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxaenue. CrnocoOsl epepadoTKu
He(TU: IEPErOHKa, KPEKUHT (TePMUYECKHM, KaTaTuTuIecKuil), muponus. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHHE B
MIPOMBIIIIJIEHHOCTHU U B ObITY. KaMeHHBII yroiib U MPOAYKThI €ro nepepadoTKu. DKCIEPUMEHTATbHBIE METO bl M3YUEHUS BELIECTB U UX
MIpEeBpaIEHUI: O3HAKOMIIEHHE ¢ 00pa3liaMu IIACTMACC, KaydyKOB U Pe3uHbI; KoJuteKnu «He@Tb» u «YToIb)»; MOJAeTupOBaHNE MOJIEKYIT
YTJIEBOJOPOOB M raJIOr€HONPOU3BOIHBIX; IPOBECHHUE MTPAKTUYECKON pabOThI: OIY4YEHUE STHIIEHA U U3YUYEHHE €ro CBOUCTB.
Pacuérnble 3amaun
Bbruncrienus no ypaBHEHUIO0 XUMHUECKOH peakiuu (Macchbl, 00bEMa, KOJTMYECTBA UCXOAHOTO BELIECTBA MM MPOJYKTa PEAKIUH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MU MPOIYKTOB PEaKIIHH)




Kucaopoacoaep:xamme oprannyeckue coeiMHeHNs

[IpenenpHBIE OTHOATOMHBIE CIUPTHI. METaHOI U 3TAaHOJ: CTpOeHHE, (PU3NIECKUE U XMMUYECKHE CBOWCTBA (PEaKIMK C aKTUBHBIMU METaJlIaMH,
raJlor€HOBOI0OPOJAAMHU, TOPEHHE), IPUMEHEHUE. BoopoiHbIe CBA3M MeXAy MOJEKyJamMu cnupToB. JlelicTBHE MeTaHOJa U ATaHOJa Ha
OpraHu3M 4YeJIOBeKa.

MHOroaToMHBIE CIIUPTHI. DTUJICHIIIMKONIb M TIUIEPUH: CTPOCHUE, PU3HUECKUE U XUMUIECKHE CBOWCTBA (B3aUMOJICHCTBHE CO MICIIOUYHBIMHU
MeTaJlJlaMH, KaueCTBEHHAsl PeaKIisl Ha MHOTOaTOMHBIE criupThl). JlelicTBue Ha opraHu3M yenoBeka. [IpumeHeHue riuuepuHa u
STUJICHTJIUKOJIS.

@deHoJI: CTPOEHHE MOJIEKYJIbI, PU3NYEeCKHe U XUMHUUecKnue cBoiicTBa. TokcnyHocTh (eHona [lpumenenue gpenona.

Anbnerunpl 1 keToHbl. DopManbAeru, aueTalbIeru/l: CTpoeHue, (pU3nuecKkue U XMUMUYECKUE CBOMCTBA (peaKliMi OKUCIICHUS U
BOCCTaHOBJIEHUS], KAUECTBEHHbIE PEaKIMN), IOJy4€HNE U IPUMEHEHHE.

AUETOH: cTpoeHue, PU3NYeCKUe 1 XMMUYECKUE CBOMCTBA (peakLiy OKUCIIEHUSI M BOCCTAaHOBIIEHHUS), TOJIy4€HUE U IPUMEHEHHE.
OAHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KUCJIOTBI: CTPOEHUE, PU3NUECKHE U XUMHYECKHE

CBOICTBa (CBOICTBA, 001IME /171 Kacca KUCIIOT, peakiusl 3TepuduKalun), norydeHue u npuMenenue. CTeapruHoBas U OJIEMHOBAsE KHCIOTHI
KaK MpeJCTaBUTEIN BBICHINX KAPOOHOBBIX KUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOILIIEe JIEHCTBUE.

CrnosxHble 3(hupbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['nipoian3 crnoxHbIX 3¢pupoB. Kupsl. 'naponus xupos. [IpuMeHnenune ;xupos.
buonoruueckast poJib )KUpPOB.

VYrieBoapl: cocTaB, KiacCUpUKAIKS YIIIeBOA0B (MOHO-, TU- M TIOJIMcaxapusl). [ Tr0Kk03a — IpoCcTerInii MOHOCAaxXapHI: 0COOCHHOCTH
CTpOEHUS MOJIEKYJIbl, (PU3HUECKHEe U XUMUYECKUE CBOMCTBA (B3auMoaercTBre ¢ ruapokcunom mean(ll), okucnenne aMMuayHbIM pacTBOPOM
okcuna cepedpa(l), BocctaHoBIeHHE, OPOKEHHE TITFOKO3bI), HAX0KJICHHUE B TIPUPOJIE, TPUMEHEHNE, ONoJIornyeckas poyb. POToCHHTE3.
DpyKTO3a KaK U30MEP TITFOKO3bI.

Caxapo3a — mpeCcTaBUTENb JUcaxapu10B, TUAPOIIN3, HAXOXKICHHE B IPUPOJIE U IPUMEHEHHE.

Kpaxman u nenironosa kak npupoaHbie noaumepsl. CTpoeHne kpaxmala u 1eiuion03bl. dusndeckre 1 XUMUYECKUEe CBOMCTBA KpaxMana
(Truaponn3, KauecTBEHHAs! PEAKIIHsI C HOJIOM).

DKCIepUMEHTAIbHBIE METO/IbI M3yUEHHS BEIIECTB U UX MPEBPAIllCHUI: IpoBeAeHNEe, HAOMI0ICHIE U OMMCAHUE JJIeMOHCTPAIIMOHHBIX OMBITOB:
rOpeHHe CIUPTOB, KAYECTBEHHBIE PEaKIIMK OJJHOATOMHBIX CIUPTOB (OKHUCIeHHE dTaHoa okcuoMm Meau(1l)), MHOroaToMHBIX CIUPTOB
(B3ammorelicTBre ruiepuHa ¢ ruapokcuaoM meau(Il)), anpaeruaos (OKUCIeHHEe aMMHAYHBIM pacTBOpoM okcua cepedpa(l) u ruapokcuiom
meau(Il), B3aumoeiicTBie kpaxmaia ¢ HOJ0M); TPOBEICHHE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnbie 3agaun

Brrurcnenus o ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA WIIM MPOAYKTa PEAKLUHU M0 U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXO/AHBIX BELIECTB WM MPOAYKTOB PEAKIINN).



11 KJIACC
A3o0TCOoAepKaIHe OPraHuYecKue COeIMHEeHUA

AMuHbl. MeTUIaMUH ¥ aHWIMH: COCTaB, CTPOCHHE, PU3NUECKUE U XUMUUECKHE CBOMCTBA (TOPEHHE, B3aUMOJICHCTBUE C BOJOU U KUCJIOTaMU).
AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE OpraHu4YecKue coeMHeHUs. PU3NUEeCKre 1 XUMUUYECKUE CBOMCTBA AMUHOKHUCIIOT (HA IPUMEPE TIIHITUHA).
buonorunueckoe 3HaueHME aMUHOKHUCIOT. [lenTupl.

benku kak mpupoHbIe BEICOKOMOJICKYIISIpHBIC coeinHeHus. [lepBruHas, BTOpUYHAs M TpETUYHAsI CTPYKTYypa OeIKOB. XUMHUUYECKHE CBOWCTBA
OEJIKOB: THAPOJIN3, ICHATYpAlIHsl, KAYECTBEHHBIE PEaKIINN Ha OCIKH.

DKCNepUMEHTATBHBIE METOIbI M3YyUEHHUS BEIIECTB U UX MPEBPAICHUI: HAOIIOIEHUE U OTTMCAHKE IEMOHCTPAIIMOHHBIX OTBITOB: ACHATYypaIus
OEJIKOB TIPU HArpeBaHUU, I[BETHBIE PEAKITUU OEIIKOB.

BricokoMoJieKyJIsipHbIe COeTHHEeHHST

OCHOBHBIE IOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED, TIOJIMMED, CTPYKTYPHOE 3BE€HO, CTETIEHb OJIUMEPU3ALNH, CPEIHSS
MOJICKYJIApHas Macca. OcCHOBHEBIE MECTOABI CUHTE3a BBICOKOMOJICKYJIAPHBIX COG,ZII/IHeHI/Iﬁ — HoJMMepu3anus U MMOJIMKOHACHCALINA.
[Inactmacchl (MOJMMATHIIEH, MOJUIPONUJICH, MOJMBUHUIXIOPUA, NOIUCTUPOIT). HaTypanbHbIi U CHHTETHYECKUE KaydyKH (OyTaJueHOBBIH,
XJIOPOTIPSHOBBII M U30TIPEHOBBIN). BoslokHA: HAaTypalbHBIE (XJIONOK, MEPCTh, MIENK), HCKYCCTBEHHBIC (AIleTaTHOE BOJIOKHO, BHCK032),
CUHTETHYECKUE (KApOH U JIABCaH).

DKcrepuMEeHTAIbHbIE METO/IbI N3yUEHHS BEIIECTB U UX MPEBPAIllEHUI: 03HAKOMIIEHUE ¢ 00pa3liaMy MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMAace, KayqyKoB.

Me:knpeaMeTHbIe CBSI3H

Peanuzanus MexXnpeaMeTHBIX CBsI3€H MPU U3y4EeHUU opranuyeckoit xumuu B 10 Kiacce oCcyIliecTBIsSeTCs Yepe3 UCIOIb30BaHuE KaK 00LUX
€CTECTBEHHO-HAYYHBIX IMOHATHH, TaK U MOHITUMN, SIBISIOUIUXCS CUCTEMHBIMU JJIS1 OT/IENBHBIX MTPEIMETOB €CTECTBEHHO - HAYYHOTO IHKIIA.
OO1ue ecTecTBEHHO-HAYUHbIE TIOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, rUMoTe3a, 3aKOH, TEOPUs, aHAINU3, CUHTE3, Kilaccudukarus,
MEPUOTUYHOCTD, HAOIIOICHIE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIMPOBAHHUE.

Oduznka: MaTepus, dHEPrus, macca, aToM, DJIEKTPOH, MOJIEKYsa, SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, PU3NUECKHE BETUYNHBI H CIUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, oOMeH BelIecTB B Opranusme, (OTOCHHTE3, OMOIOTMYECKU aKTUBHBIC BellecTBa (OeIKH, YTIeBOIbI,
KHPBI, GEPMEHTBI).

I'eorpadusi: MuHepasbl, TOpHBIE MTOPOIbI, MTOJIE3HBIE UCKOTIAeMbIE, TOIUIMBO, PECYPCHI

Texnonorus: muIeBbie MPOIYKTHI, OCHOBBI PAIIMOHAILHOTO MUTAHUS, MOIOIIINE CPECTBA, IEKAPCTBEHHBIE U KOCMETUYECKUE Tpenaparhl,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

Teopernyeckne 0CHOBBI XMMUU



Xumuueckuit ameMeHT AtoMm Sapo aroma, M30TOMBI DIEKTPOHHAS 000J0YKa DHEPreTUYEeCKHe YPOBHU, MOJYPOBHU ATOMHBIE OpOUTANH, S-
, p-, d-amemenThl OCOOCHHOCTH pacipeeICHUs! IEKTPOHOB 110 OPOUTAIISIM B aTOMaxX JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB DIIEKTPOHHAS
KOH(UTypamnus aToOMOB
[lepuoanueckuii 3akoH u Ileproauueckas cucrtema xumuueckux anemeHToB J| Y Menneneesa CBsi3b IEpHOINUECKOIO 3aKOHA U
[lepuoauueckoii cuctembl Xumuyeckux ieMeHToB J[.M1. MenneneeBa ¢ coBpeMEHHOM Te€OpUEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX HMU MPOCTHIX U CIOXKHBIX BEIIECTB 110 TPYIIaM U IIeprHojaM. 3HaueHUe
IIEPUOANYECKOTrO 3aKOHA B Pa3BUTHHU HAYKH.
CrpoeHue BeniecTBa. XuMU4eckasl CBsI3b. Buabl XMMUUECKOH CBs3M (KOBaJEHTHAs HENOJIIpHAs U MOJIIpHAsi, HIOHHAs, METAJlIIMYecKas)
MexaHn3mbl 00pa30BaHUs KOBAJIEHTHOW XUMHUYECKOH CBsI3U (OOMEHHBIN M TOHOPHO-aKIeNTOpHbIN). BogoponHas cBs3b. BaneHTHOCTH
DnexTpooTpuLaTenbHOCTh. CTeneHb okuciaeHus. IoHbI: KaTHOHBI U aHUOHBI.
BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS! 3aKOH MOCTOSTHCTBA COCTaBa BellecTBA THUIBI KPUCTAIUIMUECKUX PEHIETOK.
3aBUCUMOCTb CBOICTBA BEIIECTB OT TUIA KPUCTAININYECKON PEIIETKH.
[TonsTue o gucnepcHeIx cucteMax. ICTHHHBIE U KOJUIOMIHBIE pacTBOPHL. MaccoBas /10151 BEIIECTBA B PaCTBOPE.
Knaccudukanus Heoprannueckux coeiuHeHnii. HomeHknatypa HeopraHnyeckux BelecTB. I'eHeTnueckas CBsi3b HEOPraHUYECKUX BEIIECTB,
MIPUHAUISKAIUX K PA3TUYHBIM KJIACCaAM.
Xumunyeckas peakuus. Knaccupukanus XMMHUYECKHMX DPEaKIHMi B HEOPraHWYECKOW U OPraHUYECKOM XUMHH. 3aKOH COXpaHEHUS! MacChl
BEILIECTB; 3aKOH COXPAHEHUs U MIPEBPALICHUS YHEPIUU IPU XUMHUYECKUX PEAKIUAX.
CKopocTh peakuuy, e€ 3aBUCUMOCTb OT pa3IUyHbIX (pakTopoB. OOpaTHMble peakiuy. XUMHUYecKoe paBHOBecue. DakTopsl, BIUAIOLINE Ha
cocTosinre xumuieckoro pasHoBecus [lpunnun Jle 11la-tenbe.
OnexrpoauTnueckas aucconuanus. CunbHble U ciaadble eKTponuThl. Cpella BOJHBIX PACTBOPOB BELIECTB: KHUCAs, HEUTpalibHasl, IIEJI0YHAs.
[Tonsatue o Bogopoanom nokasateine (pH) pactBopa. Peakunmu nonnoro oomeHa. ['uaponan3 HeOpraHM4eCcKuX U OpraHUnYECKUX BEIIECTB.
OKuCINTENbHO-BOCCTAHOBUTENbHBIE peakluu. [IoHsTHE 00 271€KTpOIN3e paciilaBOB U pacTBOPOB cosel. [Ipumenenune anekrponusa.
OKclepUMEHTaIbHbIE METO bl H3YYEHHsI BELIECTB U MX IPeBpallleHui: JeMoHcTpanus Tadbnun «llepuoanyeckas cucreMa XUMHYECKUX
anemeHToB [l Y MenzeneeBa»; n3ydeHue Mojene KpucTaluIMYeCKUX peliéToK; HaOMI0AEHNEe U OINUCAHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3/I0KEeHUE MEPOKCUIA BOJOPOIA B IPUCYTCTBUM KaTallu3aTopa, OINpElesieHHe Cpelbl pacTBOPOB BELIECTB C
MIOMOIIIBIO YHUBEPCAJIBHOIO MHIUKATOPA, PEaKLIMU MIOHHOTO 0OOMEHA); MPOBEJCHHUE IPAKTUUYECKOH paboThl «BinsHue pa3anuHbiX (pakTopoB HA
CKOPOCTb XUMHUYECKOU pEaKLIIN»»
Pacuérnbie 3agaun
Pac4€rbl 0 ypaBHEHUAM XUMHUYECKUX PEAKLUM, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM HOHITHS
«MaccoBasi J0JIs BEIECTBAY

12 KIIACC

Heopranuyeckas xumus
Hewmerannel. [lonoxxenne Hemeramios B [lepuonnueckoii cucteme xuMmndeckux aneMmeHToB /I.M1. MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. PU3NUECKUE CBOMCTBA HEMETANIOB AJIJIOTPOITUS HEMETAJUIOB (Ha MpUMepe KUCIIopoJia, cepbl, (ocdopa u yriepoaa) XuMuueckue



CBOMCTBA BaKHEUIIINX HEMETAJUIOB (TaJIOreHOB, CEphI, a30Ta, pochopa, yriepoa U KPeMHHS) U UX COSTUHEHHUH (OKCHIOB,
KHCJIOPOJICOACPKALUX KUCIOT, BOJOPOAHBIX coelMHeHui ). [IpumMenenre BaXKHEHIITNX HEMETAIUIOB U UX COSIMHEHUH.

Mertaiel. [lonoxenue metaiioB B [lepruoanueckoit cucreMe XMuMHUYECKUX 3JIEMEHTOB . . MenneneeBa. OcoOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0UeK aTOMOB MeTaimioB. O0mme pusndeckue cBOUCTBA MeTa/UIOB. CIIJIaBbI METAILIOB. DJIEKTPOXUMUYCCKUHN Pl
HaIlpsHKEHUH METaJUIOB.

XUMHUUYECKHE CBOMCTBA BAKHEHIITUX METAIIJIOB (HATPUH, Kalui, KaJIbIIMi, MarHuil, allIOMUHUH, IIUHK, XPOM, JKeJI€30, ME/Ib) U UX COCTUHECHHIA.

Oo6mue crocoOb! momydeHus MetawioB. Meramryprusi. Kopposus meramioB. CriocoObl 3aTUThl OT KOppo3uu. [I[puMeHeHre MeTaioB B OBITY
U TEXHHKE.

DKCNEepUMEHTATBHBIC METO bl U3YUCHUS BEIIECTB U UX MPEBPAIICHUI: H3ydeHNEe KOJUIEKIUU «MeTaibl U CIUTaBbl», 00pa3iioB HEMETAJIOB;
perieHne HSKCIEPUMEHTANBHBIX 3ajad; HaONIOJACHHUE U OMKMCAaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBUE
TUAPOKCH/IA ATIOMHUHHUS C paCTBOPaAMU KUCIIOT M IIEJI0Y€H, KaueCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIOB)

Pacuérnbie 3agaun
Pacuérer macchel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; pacy€Thl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) IPOTYKTOB PEAKIIUHU, €CITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

X¥uMHA ¥ )KU3Hb

Ponp xumuu B obOecriedeHHU AKOJOTHYECKOM, DHEPreTHUECKON U MHUIIEBON O€30MacHOCTHU, Pa3BUTHH MEIUIUHBI. [loHsITHE O
Hay4YHBIX METOJ/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX pPEaKIUu.

IIpencraBneHus: 06 OOIMMX HAYYHBIX MPUHITATIAX ITPOMBIIIJICHHOTO TTOJIYYEHHUS] BaXKHEUIIINX BEIICCTB.

YenoBek B MUPE BEILIECTB U MAaTEPUAIOB: BAXHEUIIIME CTPOUTEIIbHBIE MAaTepHalibl, KOHCTPYKIIMOHHBIE MaTe€pHalbl, KPaCKH, CTEKJIO,
KepaMuKa, MaTepHuaiabl sl SJICKTPOHUKH, HaHOMaTepUasbl, OPraHUYECKUE U MHUHEPAITbHBIC yIOOPCHUS.

XuMHUsT U 37I0pOBbE 4YEJIOBEKa: IpaBWJIa WCMIOJb30BaHHS JICKAPCTBCHHBIX IpEmaparoB; IpaBuWiia 0€30MacHOTO HCIOIb30BaHUS
MpernapaToB ObITOBOM XUMHUHM B MOBCEIHCBHOM >KHU3HU.

Me:knpeaMeTHbIe CBSI3H

Peanuzarus MexnpeIMETHBIX CBS3EH MpH U3yYeHUHN 00IIel 1 HeopraHudecKoi XuMuu B 11 Kiacce ocymecTBIseTcs Yepe3 UCIOIb30BaHHE
KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MTOHATHM, TaK U MOHATUHN, SABIISIOIIUXCS CUCTEMHBIMHU JUISI OTJCIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIAa.

OO01ue ecTecTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIN (PaKT, TUIOTE3a, 3aKOH, TEOPHS, aHaJIN3, CHHTE3, KIIAaCCU(PHUKAIUS, IEPUOAUYHOCTD,
HaOIOACHUE, SKCIIEPUMEHT, MOJICTTMPOBAHHUE, U3MEPCHUE, SBJICHUE.

®u3snka: MaTepusi, JHEPrusi, Macca, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, U30TOII, PAJAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (DU3NYECKUE BETUYMHBI M €IMHUIIBI UX U3MEPEHHS, CKOPOCTh

buonorus: kierka, opraHusM, 3KocucTeMa, ouocdepa, MaKpo- 1 MUKPOIIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

I'eorpadust: MuHEpabl, TOPHBIE TOPO/IBI, MOJIE3HBIE HCKOTIAeMBbIE, TOTUIMBO, PECYPCHI.

TexHOoNOorus: XuMuyeckasi IPOMBIIUIEHHOCTh, METAJUTYpPIusl, IIPOU3BOACTBO CTPOUTEIBHBIX MAaTEPUATIOB, CEIIbCKOX035UCTBEHHOE
MIPOU3BOJICTBO, MUIIEBAs MPOMBIIIUIEHHOCTD, (hapMalleBTHUECKast MPOMBIIITIEHHOCTh, POU3BOACTBO KOCMETUUYECKUX MIPENapaToB,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, AJIEKTPOHHAS ITPOMBIIUIIEHHOCTh, HAHOTEXHOJIOTHUH.



3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O IIPEAMETA «XUMMUS»

OI'OC ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHUS OOYYAarOIIMMHCS IPOTPAMM CPEIHEro oO0mIero oOpa3oBaHUS
(MUYHOCTHBIM, METAIPEAMETHBIM U MpPEeAMETHBIM). HaydHo-MeToan4YecKo OCHOBOW JJisi pa3pabOTKH IUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHUSI TIPOTPAMM CPEIHETO O0IIEro 0Opa30oBaHUA SIBJISIETCS CACTEMHO-/ICSI TEIbHOCTHBIA TTOAXOI.

JUYHOCTHBIE PE3YJIbTATHI

B COOTBETCTBUU C CHCTEMHO-ICSATEIHHOCTHBIM MOJIXOA0M B CTPYKTYpPE JIMIHOCTHBIX PE3yJIbTATOB OCBOCHUSI MpeaMeTa « XUMUS
Ha YPOBHE CpeHEro 001Iero o0pa3oBaHus BBIICIICHBI CIICAYIOIINE COCTABIISIIOIIIHE:
— OCO3HaHWE O0YYAIOIIMMUCS POCCHMCKOW TpakKTaHCKOW MICHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITCIILHOCTH H
CaMOOIIPEICIICHUTO;
— HaJIM9He MOTHBAIIMU K O0OYYCHUIO;
— TIEJICHAPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJICHUHM JIMYHOCTH HA OCHOBE KITFOYECBBIX IIEHHOCTECH M UCTOPUUYCCKHUX TPAJTHITUN
0a30BOIl HAYKH XUMUU;
— TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCs PYKOBOJCTBOBATHCS B CBOCH JIESATEILHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH,
MPUCYIIUMH TIEIOCTHOW CHUCTEME XHMHYECKOTro 0Opa30BaHUS;
— HaJIMYWE MPABOCO3HAHUS YKOJOTHYCCKON KYJIBTYPHI U CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH KU3HCHHBIC TIJIAHBI
JIMYHOCTHBIC PE3yIbTATBl OCBOCHUS IMpPEIMETa «XHMUS» JOCTHTAIOTCS B €IMHCTBE YUYCOHOW M BOCIHTATCIBHOM JICSTECILHOCTH
OpraHu3anui B COOTBETCTBHU C T'yMaHUCTHYECKHMH, COIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSMH W HJcalaMH
POCCHIICKOTO TPaKJIAaHCKOTO OOIIEeCTBA, NMPUHATHIMA B OOIIECTBE HOPMaMHM W MpPaBWJIAMH  IMOBEACHUS, CIIOCOOCTBYIOIIUMU
IpoIieccaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS TUYHOCTH OOYYaAFOIITUXCS
JIMYHOCTHBIC PE3YJIbTaThl OCBOCHUS MPEAMETa « XUMUSD» OTPaKAOT CHOPMUPOBAHHOCTH ONBITA MO3HABATEIIBHON U MPaKTHYCCKOM
JESITEIIbHOCTH O0YYarOIIUXCs [0 peATH3aINHU IIPUHATHIX B OOIIESCTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:
1. I'pakaaHCKOTO BOCIIMTAHMS:

— OCO3HaHMUs1 O6y‘IaI-OH_II/IMI/IC$I CBOHUX KOHCTUTYIHWOHHBIX ITIpaB I/IO6$[33HHOCTCI\/’I, YBAXXCHHA K 3aKOHY U ITPaBOIIOPAIKY

— MPEACTaBJICHUS O COLMAIbHBIX HOPMax M IPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE, TOTOBHOCTH K COBMECTHOMU
TBOPUYECKOW AESATEILHOCTU TPHU CO3JaHUU YYEOHBIX IMPOEKTOB, PEHICHUH Y4YeOHBIX M MO3HABATENIbHBIX 337a4, BBIIIOJTHEHUU
XHUMHUYECKHX SKCIICPUMEHTOB;

— CcHOoCOOHOCTU TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JIPYTUX IIPU aHaJIU3€ Pa3JIMYHBIX BUIIOB
y4eOHOI NeATeIbHOCTH;

2. [TaTpuoTH4Y€CKOro BOCIUTAHUS:

— HOCHHOCTHOT'O OTHOMICHUA K HCTOPUICCKOMY U HAYYHOMY HACJICIUIO OTE€UYECTBCHHOM XUMHH,
— YBaAXXCHUS K MMPOUCCCY TBOPUCCTBA B obiacTu TCOPUU U MPAKTHUYCCKOIO MPUMCHCHHUA XUMHWHU, OCO3HAHHUA TOTO, YTO NOCTUKCHUSA
HAayKHN €CTb PE3YyJIbTAaT NJIINUTCIIbHBIX Ha6J'IIO,I[eHPII>i, KPOMOTJIHUBBIX 3KCICPUMCHTAJIBHBIX ITOHNCKOB, IMMOCTOAHHOI'O TpyJda y‘léHBIX n



MPAKTUKOB;
— HHTCPCCa M II03HABATCJIbHBIX MOTHUBOB B IOJYUYCHHHW W TIOCICAYIOUICM aHAJIN3C I/IH(l)OpMaI_[I/II/I O MCPCHOBLIX MOOCTHKCHUAX
COBPEMEHHOM OTE€YECTBEHHOW XHWMHUMU;

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUSA:

— HPAaBCTBEHHOI'O CO3HAaHHUs, 3TUYECKOIO IOBEICHUS;

— CHOCOOHOCTHU OLIEHMBAaTh CHUTYyallUM, CBSI3aHHBIE C XUMHWYECKHMMU SIBJICHUSIMM, W HOPUHUMATh OCO3HAHHBIC pELICHUS,
OPHUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— IFOTOBHOCTH OLIEHUBATh CBOE ITOBEJCHUE U ITOCTYIIKM CBOMX TOBAPHUIIEH C ITO3UIIMI HPABCTBEHHBIX U NIPABOBBIX HOPM M OCO3HAHUE
IOCJIEACTBUNA ITHUX ITOCTYIIKOB;
4. ®opMUPOBaHUS KYJbTYPbI 310POBbS:

— MOHUMAaHMUS [IEHHOCTEH 37J0POBOT0 M 0€301acHOro o0pas3a KU3HU; HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY
(bU3NYeCKOMY U MCUXUYECKOMY 3J0pPOBBIO;

— cO0II0/IeHHs TTPaBUJl 6€30MacCHOT0 0OpallleHUs C BEIIeCTBAMU BOBITY, MOBCEIHEBHON KU3HU U B TPYAOBOH JESTEIbHOCTH;

— INOHUMAaHWA HOEHHOCTHU IIpaBUJI HWHAWUBHUAYAJIBHOIO M KOJUICKTHBHOI'O 0e301acHoro MNOBCACHHA B CHTyallUsAX, YI'POXaromiunx
370POBBIO U JKU3HU JIIOAEH; OCO3HAHUS IOCIEICTBUM M HENPUSITHUS BPEIHBIX NPUBbIUEK (YHNOTPEOJIEHUS aJIKOTOJIsl, HAPKOTHKOB,
KypeHUs);

5. Tpy10BOro BOCIIMTAHUSA:

— KOMMYHHKATUBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIICIOBATEIHLCKON JESTEILHOCTH, OOIIECTBEHHO ITOJIE3HOH, TBOPYECKOW U
IPYTUX BUIAX JCATEIHHOCTH;

— YCTaHOBKM Ha aKTHBHOE YYacCTHE B PCIICHHH IMPAKTHYCCKHUX 3a]ad COIMAIBPHOW HAaINpaBICHHOCTH (B pamMKax CBOEro Kiacca,
IIIKOJTBI);

— MHTEpeca K NPaKTHYECKOMY H3YUYEHHIO TpodeccHil pa3iMyHOro pojaa, B TOM YHCJIE Ha OCHOBE IPHUMEHEHHUS IMPEIMETHBIX
3HAHUMIIO XUMHU;

— YBaXCHUS K TPYY, JIIOJSIM TPyJla U pe3yjabTaTaM TPYJAOBOU JEATCILHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYaJbHOM TpaeKTOpUM oOOpa3zoBaHus, Oyayuield mnpodeccuu W peaau3aluu
COOCTBEHHBIX XMW3HEHHBIX TUIAHOB C y4YETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHHM, MHTEPECOB M MOTpPeOHOCTEH
o0111eCTBA;

6. IK0JIOrH4ecKOro BOCIIUTAHMSA:

— DKOJIOTHYECKH 11eJIeCO00Pa3HOT0 OTHOIIEHUS K MPUPO/JIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HHU Ha 3eMmIle;

— MOHUMAaHUS TJIOOATBLHOTO XapakTepa SKOJOTHYECKHUX IMPoOIeM, BIIUSHHUS HSKOHOMHYECKHUX IIPOIIECCOB Ha COCTOSIHHE
OPUPOAHON U COLIMAJIBHOU CPEbI;

— OCO3HaHUA HEOOXOIUMOCTH HCIIOJIb30BaHUS JOCTHUKEHUI XUMUH ISl PEIISHHS BOIIPOCOB PAIMOHAIBHOT'O TPUPOAONOIH30BaAHUS;

— AQKTUBHOI'O HENOpUATHUS HECWCTBUM, MNPUHOCAIIUX BpPEIA OKPYXKAIOILIEH MPUPOAHOM Cpelle, YMEHHUS NOPOrHO3UpPOBaTh



HEOJIaronpuATHBIE YKOJIOTUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX JICHCTBUIH MPEIOTBpalaTh HX;

— HQJIWYUs Pa3BUTOTO DKOJOTMYECKOTO MBIIUJICHUS, DKOJIOTUYECKOM KYyJIbTYpbl, OIBITA JESITEIBHOCTH JKOJOTHYECKON
HAIIPaBJICHHOCTH, YMEHHUs pPYKOBOJCTBOBATbCS HMMH B II03HABATEIbHOM, KOMMYHUKAaTMBHOM M COLMAJIbHON IIPaKTHUKE,
CIIOCOOHOCTH U YMEHHMSI aKTUBHO MPOTHUBOCTOATH HJICOJIOTHU XeMopoouu;

1. HeHHOCTI/I HAYYHOI'O IO3HAHUA:

— c(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKH U OOIIECTBEHHOU
MPAKTUKHU;

— IMOHHUMAaHUs cHneUUu(PUKH XHMHU KaK HayKd, OCO3HaHus €€ poJu B (OPMHUPOBAHHWU PALIMOHAJIBHOTO HAyYHOTO MBIIIIEHHS,
CO3/IaHUHU LIEJIOCTHOTO MPEICTaBIEHUSI 00 OKpY’KalolleM MHUpE KaK O €JUHCTBE MPHUPOJIbI U YEIOBEKa, B IOZHAHUM MIPUPOAHBIX
3aKOHOMEPHOCTEN U peIIeHNH MPOoOJIeM COXpaHEHUsI TPUPOAHOTO PABHOBECHS;

— yOexXAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JJIs1 COBPEMEHHOM IIUBWIIM3AIMNU: B €€ TYMaHUCTUYECKONW HAIIPAaBJIEHHOCTH U BayKHOU
pOJIM B CO3JIJaHMM HOBOW 0a3bl MaTEepUAJIbHOMN KYJbTYpbI, PEIICHUHN II100aIbHBIX TPO0OJIEM YCTOMUYMBOIO pa3BUTHS YEJIOBEUYECTBA
— CBIpbEBOM, DPHEPreTHYECKOM, MHUILIEBON MU 3KOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTHU MEIWIIMHBI, 0OECIIEUeHUHU YCIIOBUH
YCIIEIIHOTO TPYyAa U SKOJIOTHUYECKH KOM(OPTHO KU3HU KaXKJOTO UjieHa OOIIEeCTBa;

— €CTECTBEHHO-HAy4YHON TPaMOTHOCTH: IOHHMMAaHMs CYIIHOCTH METOJOB MO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCMOJIH30BaTh MOJIy4YaeMble 3HAHUS JIJI1 aHAJIN3a U OOBSICHEHUS SBJICHUM OKPY’KAlOIIero MUpa U MPOUCXOJSAIINX B
HEM H3MEHEHUM; yMeHHUs JejaThb OOOCHOBAHHBIE 3aKIIOUEHHS HAa OCHOBE HAYUYHBIX (PAaKTOB M HUMEIOLIUXCS JAHHBIX C ILENbIO
MOJy4YEeHUs TOCTOBEPHBIX BBIBOJOB;

— CIIOCOOHOCTH CaMOCTOSITEILHO UCMOJIb30BaTh XUMUYECKUE 3HAHUS JJIs1 PELICHUs TPOOJIeM B pealbHbIX KU3HEHHBIX CUTYalusX;

— HHTepeca K MO3HAHMUIO U HCCIIEI0OBATENIbCKON JeATeIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPA30BAHUIO, K aKTUBHOMY MOJTYYE€HUIO HOBBIX 3HAHUU
IMOXUMHU B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTIMHU;

— HHTepeca K OCOOCHHOCTSIM TPy/Jia B Pa3iInuHbIX cepax nmpodhecCuoHaTbHON AeaTeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTaHpeI{MeTHHC pe3yJIbTaTbl OCBOCHUA y‘le6HOl"O npeamMceTa «XUMHUSA» HA YPOBHE CPCAHCTO 06]].[61"0 O6p330BaHI/IH BKJIIFOYAIOT:
3HAa4YUMBIC TJIA (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA o6y11a10m14xc;1 MCKIUCHUIITIMHAPHBIC (Me)I(Hpe,HMeTHLIC) O6IHCH8.Y'~IHBI€ IIOHATHA,
OTpaxaromuec HCJIOCTHOCTb Haquoﬁ KapTUHBI MUpa U CHCI_[I/I(I)I/IKy MCTOIOB IMO3HAHU, UCIIOJIb3YEMBIX B CCTCCTBCHHBIX HAYKaX (MaTepI/IH,
BCIICCTBO, SHEPIru:d, ABJICHUC, IIPOLECC, CUCTEMA, Hay‘IHHﬁ (I)aKT, IIPpUHLOMUII, THIIOTE3a, 3aKOHOMCPHOCTDb, 3aKOH, TCOPHA, UCCIICI0BAHUC,
Ha6J'IIO,Z[eHI/IC, HU3MCPCHHUEC, SKCIICPUMCEHT U ,Z[p.); YHUBCPCAJIBHBIC y‘{e6HLIe JIENCTBUSA (HO3H8.B8.TCJ'IBHBIC, KOMMYHHUKATHUBHBIC, peFYHHTI/IBHBIe),
O66CH6“II/IBaIOH_II/I6 (bOpMPIpOBaHI/Ie Q)YHKHHOHaHLHOﬁ rpaMOTHOCTH U COIMAJIbHOM KOMIIETCHIINHU O6yan0H_[I/IXC$[; CIIOCOOHOCTH 06yqa}omnxc;1
HCIIOJIb30BATH OCBOCHHBIC MCKIUCHUIINIMHAPHBIC, MUPOBO33PCHUCCKUC 3HAHUA U YHUBCPCAJIbHBIC y‘Ie6HHe JIENCTBHS B IO3HABATEILHOMN U
COIIMATBHOM IMPpaKTHUKE.



MeTaHpeHMCTHHC PE3YJIbTAThl OTPAXAKOT OBJIAACHHWC YHHBCPCAJIbHBIMU y‘IC6HBIMI/I MO3HAaBaTCIbHBIMU, KOMMYHUKATHBHBIMHA U
PEryJIIAITUBHBIMU IIeI\/JICTBI/IHMI/I.
O(zflaOeHueyHueepcaJleblmu ylleﬁﬂbl.Mll NO3HABAMETbHBIMU OCUICHBUAMU.:

1. ba3oBbIMH JIOrHYE€CKHMH JeidCcTBUSIMH:

— CaMOCTOSITENHHO (POPMYJIMPOBATH U aAKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
— ONpEeAeNsATh LIENU JIESTeIIbHOCTH, 3a/JaBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCHUTH PE3yJIbTaThl JAESITEIbHOCTHU C
IMOCTABJICHHBIMU TIEJISIMU;

— HUCIIOJIB30BaTh HpI/I OCBOCHHNU 3HaHI/II\/II HpI/IéMI)I JIOTUYCCKOI'O MBIIIIJICHUS — BBIACIIATH XapaKTepHI)IG HpI/ISHaKI/I HOHS[TI/II\/'I nu
yCTaHaBHI/IBaTI) X B3alMOCBA3b, UCIIOJIB30BaTh COOTBGTCTBYIO- e MMOHATHUA OJIsA O6L$ICH€HI/I$I OTOCJIIBHBIX (1)aKTOB nu SIBJIGHPII;'I;

— BI)I6I/IpaTI) OCHOBAHUA U KpI/ITCpI/II/I JJIA KJ'IaCCI/I(l)I/IKaIII/II/I BCHICCTBU XUMHNUYCCKUX peaKHHﬁ;

— yCTaHaBHI/IBaTI) HpI/I‘-II/IHHO-CJ'IeI[CTBeHHBIe CBiA3U MG)KILy I/IBY'-IaeMI)IMI/I ABJIICHUSsMMU,

— CTpOI/ITB JIOTHUYCCKUC paccyncaeHI/m (I/IH)IYKTI/IBHBIG, )]C)IyKTI/IBHI)Ie, 10 aHaHOFI/II/I), BBIABIIATH BaKOHOMepHOCTI/I 41
MPOTUBOPEYHSI B pacCMaTPUBAEMBIX SBIICHUSAX, (DOPMYJIMPOBATh BHIBOABIU 3aKJIIOUECHUS;

— HpI/IMeHSITB B npouecce ITO3HAHUA I/ICHOJ'IBSyeMBIe B XUMHWHN CHUMBOJINYCCKHC (3HaKOBBIe) MOACIN, HpeO6paBOBLIBaTI) MOIOCJIBHBIC
MPEJICTaBJICHNUS] — XHUMHYECKUN 3HaK (CHUMBOJI) 2JIEMEHTa, XUMHUYecKas Gopmyna, ypaBHEHHE XUMHUUYECKOW peakluuu — IpHU
peHIeHI/II/I y‘-Ie6HBIX IIO3HABATCJIbHBIX U HpaKTI/I‘IeCKI/IX 3ajJay, HpI/IMeHSITI) HAa3BAHHBIC MOJCJIIbHBIC Hpe)ICTaBJ'IeHI/ISI IJIsSI BBISIBJICHUSA
xapaKTepHHx HpI/ISHaKOB HsyqaeMHx BCIIICCTB U XUMHNYCCKHUX peaKum‘/'I;

2. Ba3oBBIMH HCCJI€I0BATEIHLCKUMHM JeHCTBUSAMU:

— BIIaJIETh OCHOBAMH METOJIOB HAyYHOI'O MO3HAHUS BEUIECTB U XUMHYECKUX PEaKIni;

— (opMynupoBaTh LIENH U 3aJa4l HCCIIEIOBaHUs, UCII0JIH30BaTh MOCTaBJIEHHBIE U CAMOCTOSATENBHO CPOPMYIMPOBAHHBIE BOIPOCHIB
KayecTBE HMHCTPYMEHTA IO3HAHUSI U OCHOBBI ISl (DOPMHUPOBAHMSI THUIIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CY’KJICHUH;

— BIIaJIETh HABBIKAMU CAMOCTOSITEJIBHOTO IJIAHUPOBAHUS U MIPOBEACHUS YUCHUUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOJIIOaTh 3a XOJIOM IIPOLIEcCca, CAMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJsibTaT, (PopmMynupoBaTh OOOOIIEHUS U BBIBOJBI
OTHOCHUTEIIBHO JOCTOBEPHOCTU PE3yIbTATOB UCCIIEAOBAHUS, COCTABIISITH OOOCHOBAHHBIM OTYET O MpOJAEIaHHOW pabore;

— TMPUOOpPETATh OMBIT YYCHUYECKOM HCCIEIOBATEILCKON U MPOSKTHON NESITEIbHOCTH, MNPOSIBIATH CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbHOMY IMMOUCKY METOAOB PEIICHHS MPAKTUYECKUX 3a7]ad, IPUMEHEHUIO Pa3IUYHbIX METOJOB MO3HAHUS,

3. [Ipuémamu padoTsl ¢ HHPOPMALIHEId:

— OpPUEHTHUPOBATHCS B Pa3JIMYHbIX HCTOYHHMKAX HHGPOpManuu (HAYy4YHO-IOMYJIIpHAs JHUTEpaTypa XHMHYECKOIO COJIepIKaHus,
CIpaBOYHbIE MOcoOusA, pecypchl MHTepHeTa), aHAIM3UPOBaTh HMHGOPMAILMIO PA3JIUYHBIX BUIOB U (OpPM NpeAcTaBIEHUs,
KPUTHUYECKHU OLICHUBATh €€ OCTOBEPHOCTh U HEMPOTHUBOPEUYNBOCTE;

— Q)OpMyHHpOBaTB 3allpOChl U MPUMCHATH PA3JIMYHBIC METOABI ITPU ITOHUCKE U 0T6ope HH(bOpMaHHH, HCO6XOEHMOﬁ JJIs1 BBIIIOJTHCHUA
y‘-Ie6HLIX 3aga4 onpenenéHﬂoro THIIA,
— HpI/IO6pCTaTB OIIBIT MCIIOJIB30BaHUA I/IH(bOpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHLIX TEXHOJIOTUMN U Pa3JINYHBIX IMOUCKOBBIX CHCTCM;



— CaMOCTOSITEIHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpencTaBieHUss HHPOpMauu (CXeMbl, TpadHK{, AUAarpaMMBbl, TaOJHIIBL,
PUCYHKH U T.IL.);

— HUCIOJIb30BAaTh HAYYHBIM SA3BIK B KA4yeCTBE CPEJCTBA IpPU paboTe C XMMHUUECKON MHGOPMAIUEH: MPUMEHSITh MEKIIPEIMETHbIC
(¢pu3mueckre U MaTeMaTUYECKHE) 3HAKH M CUMBOJIBI, (OpMYJIbl, aOOpeBHaTypbl, HOMEHKIATYPY;

— HCIIOJIb30BaTh U NMPEe00pPa30BbIBATh 3HAKOBO-CHMBOJINYECKUE CPEACTBA HAIIISHOCTH
Ognaoenue yHugepcaalbHbIMU KOMMYHUKAMUGHBIMU OCUCM EGUAMU:

— 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCY>XIaeMO¥ TeMbI B XOJIe AUajora W/WJIM JUCKYCCHH, BBICKA3bIBaTh UICH, (POPMYIHUPOBATH
CBOHU MPEIJIOKEHUSI OTHOCUTEIBHO BBINOJHEHUS PEAJIOKEHHON 3a1a4H;

— BBICTYIIaTh C IIpE3EHTAlMEl Pe3yJIbTaTOB IO3HABATEIbHON AESATEIIbHOCTH, ITOJYYEHHBIX CaMOCTOSITEJIbHO WJIW COBMECTHO CO
CBEpCTHHKAMM IIPU BBIIIOJHEHUH XHUMHUUYECKOIOo JSKCIEPHMEHTA, MNPAaKTUYECKOW pabdOThl IO HCCIEJOBAaHUIO CBOMCTB
W3y4yaeMbIX BEIIECTB, pealu3ald Yy4eOHOro mnpoekTa U (QOpMYyIMpPOBaTh BHIBOJBI IO pe3yJibTaTaM IPOBEAEHHBIX
HCCJIEOBAaHUM ITyTEM COTJIaCOBaHMS MO3UIINI B X0J1€ 00CYXJI€HUsI 1 OOMEHAa MHEHUSIMU.

— Osniaoenue yHUugepcaIbHbIMU PeyaamuGHbIMU OCUCHEUAMU:

— CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBIISITh CBOIO IIO3HABATEIBHYIO JCATEIBHOCTb, ONpenensas e€ Lenu U 3aJadd,
KOHTPOJIMPOBATh U MO Me€pe HEOOXOANMOCTH KOPPEKTUPOBATH MpejlaraéMblii airOPUTM JI€MUCTBUM MPU BBINOJHEHUU YUEOHBIX U
HCCIIeIOBATENbCKUX 3a/Jad, BhIOMpaTh HaubOosiee 3P(HEeKTUBHBIMN cOcO0 HUX pEHIeHUs] C YUYETOM IOJIyYEeHHS HOBBIX 3HAHUU O
BEIIECTBaX U XUMHUYECKUX PEAKIUSIX;

— OCYUIECTBIIATh CAMOKOHTPOJIb CBOEH AESATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKU

INPEAMETHBIE PE3YJbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUSI TIPOTPAMMBI cpeaHero oOmiero oOpa3oBaHUs 10 XHMHM Ha 0a30BOM ypOBHE
OPUEHTHUPOBAHBI HA 00ECTICUCHUE TIPEUMYIICCTBEHHO OOIIe00pa3oBaTeIbHON U OOIIEKYILTYPHON MOATOTOBKHA oOydarommxcs OHuU
BKJIIOYAIOT: crielpUUEcKUe Il y4eOHOro mpeaMera «XWMHsD» Hay4dHbIC 3HAHHS, YMEHHSI U CIIOCOOBI JIEWCTBUI MO OCBOCHHIO,
WHTEPIIPETAllUd U TIpe- OOpa30BaHUIO 3HAHWM, BUABI JACATEIHHOCTH IO TOJIYYCHHUIO HOBOTO 3HAHUS W MPUMCHCHHIO 3HAHUH B
pa3IMYHBIX YYEOHBIX M peajbHBIX J>KMU3HCHHBIX CHTYAIMSIX, CBSI3aHHBIX C XHMMHEH B mporpamme mnpeaMeTHbIE pe3yJbTaThl
MPEACTABICHBI 110 TOJIaM U3Y4YCHUSI.

10-11 KJIACCBbI

[IpeameTrHbIe pe3ysibTaThl OCBOEHUS Kypca «OpraHnyeckass XUMUs» OTPAXKAIOT:

1) c@opmuposannocms npedcmasnenull. 0 XUMHUUYECKONH COCTaBISIONICH €CTEeCTBEHHO-HAyYHOW KapTHHBI MHpaA, POJIU XUMUHU B
MO3HAHUM SABJICHUM TPUPOABI, B (HOPMUPOBAHUM MBIIUICHUS U KyJIbTYphl JUYHOCTH, €€ (PYHKIMOHAJIBHOW TI'PAaMOTHOCTH,
HEOOXOAUMOW ISl pEeUICHUs IPAKTUYECKUX 3a/ad M DKOJIOTUYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
MIPUPOIHOM CPELE;

2) 61adeHue CUCTEMOW XUMHMYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIONINE TTOHITUS (XUMUYECKUM DSJIEMEHT, aToM,
AJIEKTPOHHAasA 000J0YKa aToMa, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHasi (popmyna
(pa3BépHyTas U CoOKpamiéHHasi), MOJIb, MOJISIpHAs Macca, MOJSPHBIM OOBEM, YIIepOAHBIN CKeleT, (PYyHKIHMOHAIbHAs TPYIIa,
panukan, u30MepHsi, U30MEPbl, TOMOJIOTUYECKUUN PsAMl, TOMOJIOTH, YTIIE€BOAOPOAbI, KUCIOPO/I- U a30TCOACPKAIINE COSTAUHEHMUS,



3)

4)

5)

6)
7)

8)

9)

10)

11)

12)

MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISPHBIE COCAUHEHHMS); TEOPUM M 3aKOHBI (TEOpUs CTPOCHHUS
oprannueckux BemiectB A M ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMUU;
MHPOBO33PEHUYECKUE 3HAHUSA, JICKAIIME B OCHOBE IMOHMMAaHHUS TPUYUHHOCTHU M CHCTEMHOCTH XUMHWYECKUX SIBJICHHMH,
(hakToIOTHYECKHE CBEJCHHS O CBOMCTBAX, COCTAaBE, MOJYyYECHHH W O€30MaCHOM HCIOJIb30BAHUHM BAXKHEUIIINX OPTraHUYECKUX
BEIIECTB B OBITY M TPAKTUYSCKOM ACATCIIHHOCTH YEIIOBEKA;

chopmMuposanHocms ymMeHull 8bis6151Meb XapaKTepHble TIPU3HAKU MTOHITHH, YCTAaHABIMBATh UX B3aUMOCBSI3b, UCHOIb3068ANMb
COOTBETCTBYIOIIME TTOHITHUS TIPU ONTMCAHUM COCTaBa, CTPOCHUSI U TIPEBPAIICHUN OPraHUYeCKUX COCIANUHEHUIA;
chopMUpoOBAHHOCMb YMEHULl UCNOIb308aMb XUMUYECKYI0 CHMBOJUKY IS COCTaBIICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEépHyTOH, COKpam€HHON) (OPMYJI OPraHMYECKUX BEIIECTB M YPAaBHCHUN XUMHUYECKUX PEAKIUN; U320MAasIueams MOJICITU
MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsI HJUTIOCTPAIIUUA UX XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

chopmuposanHocms ymeHull yCcmanaeiueams TPUHAISKHOCTh U3YUYEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBy U
CTPOEHHUIO K OIpeIeTEHHOMY KJacCy/TpyIlle COeAUHEHHH (yrie- BOAOPOJbl, KHUCIOPOA- M a30TCOAEpIKalllue COEIUHEHMUS,
BBICO- KOMOJICKYJISIDHBIE CO€OWHEHUs); dasams WM Ha3BaHUsA 10 cucremarndeckoit HomeHkiarype (IUPAC), a Taxxke
MPUBOJNUTh TPUBHAJIbHbIE HAa3BAaHUSl OTACJIBHBIX OPraHUYECKHUX BEIIECTB (ITWJIEH, MPOMWIIEH, alleTUIEH, 3TUJICHIJIUKOJIb,
rIuiepuH, ¢QeHols, ¢GopManblIeru/l, aleTalbJIern]l, MypaBbHHAs KHCJIOTA, YKCYCHasi KHCJIOTa, OJIEMHOBasl KHCJIOTa,
CTeapuHOBasl KUCJIO- Ta, TJII0K03a, PPyKTO3a, KpaxMmal, LeJUI0JI03a, TIIUIHUH);

chopmuposanHocms ymeHusi onpeoensams BHUAbl XUMHUYECKOW CBSA3M B OPraHMYECKHX COEIMHEHMSIX (OAUHApHBIE U
KpaTHbIE);

chopmuposanHocmo ymeHusi npumMeHams TIOJOXEHUSI TEOPUU CTPOEHHs opraHudeckux BemiectB A M byrtnepoBa nns
OOBSICHEHH S 3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MAcChl BEIIECTB;
chopmuposanHHocms yMeHUull Xapakmepuzoéams COCTaB, CTpPOCHHUE, (U3NYECKHME M XUMHYECKHE CBOMCTBA TUMHUYHBIX
MpeACTaBUTEIEeH Pa3IMYHbIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, dTHUJIEH, IIPONUIIEH, aleTuiieH, Oyraauen-1,3,
MeTuia0yTaauen-1,3, 6eH30J1, METaHOJI, 3TaHOJI, STUJICHTJIUKOJIb, TIIUIEPUH, (PEHOJI, alleTaJIbAETHl, MypaBbUHAsl U YKCYCHAasl
KHCJIOTHI, TJII0K03a, KpaxmaJl, LeJII0JI03a, AaMUHOYKCYCHAsl KUCJIOTA); ULIHOCMPUPO8ams T€HETHUECKYIO CBSI3b MEXKIAYy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMN C UCHOJIb30BAHUEM CTPYKTYPHBIX (HOpPMYII;

chopmuposanHocms yMeHUs xapaxmepuzoeams UCTOYHUKHU YTIJIEBOJOPOIHOTO ChIpbs (He(dTb, NPUPOIHBIN ras, yroib),
cnocoObl UX NepepabOTKU U NPAKTUUECKOE MIPUMEHEHUE TPOIYKTOB MepepaboTKH;

chopmuposanHocms ymMeHuti npo8ooums BBIYUCICHUS MO XUMHYECKHM YpaBHEHUSIM (Macchbl, 00bEMa, KOJIUYECTBa
HWCXOJIHOTO BEIIECTBa WM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIUUECTBY OJTHOT'O U3 MCXOIHBIX BEIIECTB
WU MPOAYKTOB PEAKIIHHN);

chopmuposanHocms ymeHutl 61adems CUCTEMOUN 3HAaHUNW 00 OCHOBHBIX METOJAaX HAY4YHOTO IIO3HAHMS, HUCIIOIB3YEMBIX B
XUMHUU TOpPU HU3YUYEHUU BEIIECTB M XUMHYECKUX SIBICHUU (HAOIIOJeHUE, U3MEpEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE),
UCnonb306amMb CHUCTEMHBIE XUMHWYECKME 3HaHUsS I HOPUHATHSA PEIIeHUW B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

copmuposannocms  ymenuii cobarooams npaeuna TOJB30BaHUS XMUMHUYECKOW TocyoM U y1abopaTOpHBIM
000pyI0BaHHEM,



a TakKe TpaBuUiia OOpaIIeHUs ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSIMU I10 BBIMIOJTHEHUIO J1a00PATOPHBIX XUMHUYECKUX
OITBITOB;
13) cpopmuposanHocms yMeHUll NAAHUPOBAMb N BbINOJHAMbL XUMUUYECKUH SKCIEPUMEHT (IPEBpPAIICHHUS] OPTaHMYECKHUX BEIIECTB

14)

15)

16)

17)

1

2)

3)

4)

MIpU HarpeBaHUU, MOJTYUYCHUE STUJICHA U U3YyUYCHHE €TO CBOMCTB, KAYECTBEHHBIC PEAKIIUU OPTaHMYECKUX BELIECTB, JCHATYpalus
OCJIKOB TIPU HAarpEeBaHUM, IBETHBIC PEAKIUH OEJTKOB) B COOTBETCTBUHU C NMPABWJIAMH TEXHHKHA O€30IACHOCTH MPU OOpaIIEHUU C
BEIIECTBAMHU U JA0OPATOPHBIM OOOPYIIOBAHHEM, NpeOCmasisms Pe3ynbTaThl XUMHUYECKOTO OSKCIEPUMEHTa B (opMe 3aInch
YpPaBHEHHI COOTBETCTBYIOIINX PEAKIHHN U (hopMyauposams BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chopmuposanHocms yMeHull KpUmudeckKu aHaiu3upoéams XAMUUYECKYI0 HWH(QOPMAIHIO, MOJIy4aeMyl0 W3 pa3HbIX
ucrounukoB (CMU, UuTEepHET U 1P );

chopmuposanHocms YyMeHuti coonooams Npasuid  DKOJOTHYECKH I€JIeCO00pa3HOro IMOBEACHUS B OBITY W TPYIOBOU
NEATeTHbHOCTH B IEJAX COXPAaHEHUsI CBOETO 3I0POBbS WU OKPYXKAIOMIEH NPHUPOIHON CpeNbl; 0CO3HA8amb OMACHOCTH
BO3JICHCTBHS HA KUBBIE OPTraHU3MBI ONPEAeIIEHHBIX OPTaHNYECKUX BEIIECTB, MOHUMast cMbIc nokazarens 11K, noscuamo
Ha TIpUMepax CIocoO0bl YMEHBIIICHUS ¥ MPEIOTBPAIICHNS NX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M UYeJIOBEKa;

JUIT OO0YYaroOImUXCsl C OTPAHHMYCHHBIMH BO3MOYKHOCTSMH 3JIOPOBBSI: YMEHHE IPHUMEHSATH 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX
METOJIaX IMO3HAHUS BEIICCTB M XUMHYCCKHUX SBJICHUM;

JUTSL CIIETIBIX W CIIA0OBHASAIIMX OOYYaIONIMXCs: YMEHHE HCIIOJIb30BaTh pelbe(pHO TOYSUHYIO cHUCTeMy oOo3HaueHuid JI
Bpaiinsa nnsa 3anucu xuMudeckux (Gpopmyi.

12 KIIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHHUS Kypca «O0111ast 1 HeopraHudeckass XUMUsD> OTPakaroT:

cghopmuposannocms npedcmasnenull. 0 XUMUYECKON COCTaBIISIIONIEH €CTECTBEHHO-HAYYHOW KAapTHUHBI MHpPA, POJIU XHUMHUU B
MO3HAHUM SIBJIGHUN TpUpOAbl, B (POPMUPOBAHUHM MBIIUIEHUS U KYJbTYpbl JUYHOCTH, €€ (YHKIHOHAJIBHON I'PaMOTHOCTH,
HEOOXOAMMON Il pelIeHUs] MPAKTUYECKUX 3a7ad U DSKOJIOTM- YECKHM OOOCHOBAHHOI'O OTHOIIECHHMS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeEIE;

8l1a0eHue CUCTEMON XUMHYECKHUX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOMNOJIAralolIue MOHITUS (XUMUYECKUM 2JIEMEHT, aToM,
U30TOIl, S-, P-, d-2JIeKTpOHHBIE OpOWTAIM AaTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIAPHBIH O00BEM, BAJICHTHOCTD,
BJEKTPOOTPULIATEILHOCTh, CTENEHb OKHCJICHUS, XMMHYECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKasl, BOJOpOIHAas),
KpUCTaJUIMYecKass pemérka, THIbl XUMHUYECKHX PEaKlUi, pacTBOP, JJIEKTPOJUTHI, HEDIIEKTPOIUTHI, SICKTPOIUTHYECKAs
JUCCOLMAIUSI, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUUYECKON pEeaKlHNH, XMMHUYECKOE PaBHOBECHE;, TECOPHUU U 3aKOHBI
(Teopusi AIEKTPOIUTUYECKON Auccouuanuu, nepuoandeckuit 3akon J[.JM. MenpaeneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS] U TPEBpAllleHUs DHEPrUU MPH XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHMs, JIeKallde B OCHOBE IIOHMMAaHUS TPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX SIBICHUH,
(hakTOIOTHYECKHE CBEIEHUSI O CBOMCTBaX, COCTaBE, MOJYUYCHUH U O€30MacHOM HCIIOJIb30BAHUN BAXKHEHIINX HEOPTaHUUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOUN AEATENIbHOCTH YEJIOBEKa;

chopmuposanHocms  yMeHUll 8blA8/Amb XapaKTEpHbIE TIPU3HAKUA TIOHSITHH, yCcmaHaéiuéams WX B3aUMOCBSI3b,
UCNONIb308aMb COOTBETCTBYIOIIME TTOHITHUS IIPU ONTMCAHWM HEOPTaHUYECKUX BEIIECTB U UX IPEBPAILCHUN;
chopmuposanHocms yMeHUll UCnoab308ams XUMHYECKYI0O CHUMBOJIMKY Il COCTaBJCHMs (pOpPMYJI BELIECTB M YpPaBHEHUU



5)

6)

7)

8)

9)

10)

11)
12)
13)
14)

15)

16)

XUMHUYECKUX PEaKLUu; CHUCTEMATUYECKYIO HOMEHKJIATypy (IUPAC) u TpuBHaimbHblE Ha3BaHUS OTJEJIbHBIX
HEOPraHUYECKUX BEUIECTB (yrapHblil ra3, yrieKkuciblil ra3, aMMHak, raiéHas U3BeCTh, HEranéHasi u3BecTb, IUThEBas COJa,
MUPUT U JIp );

chopmuposanHocms ymeHull onpeoensams BAJCHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKHX BJIEMEHTOB B COCIMHEHHSIX
pa3JIMYHOI0 COCTaBa; BUJI XMMUYECKOM CBSI3U (KOBAJICHTHAsl, HOHHAs, METaJUIMYecKasi, BOJIOPOJHAsI) B COCAMHEHUSX; THUII
KPUCTAJUIMYECKON pEelIETKU KOHKPETHOTO BEIECTBA (aTOMHAs, MOJIEKYJISIpHAsl, MOHHAsI, METAJUIMYECKasl); XapaKTep Cpelibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COECIUHEHUM;

chopmMuposanHocms ymMeHull yCcmaHasiueams TPUHAIICKHOCTh HEOPTaHUUECKUX BEIIECTB 10 UX COCTAaBY K ONpPEACIEHHOMY
KJacCy/TpyIne COeqUHEHUN (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCH/IBI, OCHOBAHMS, KUCIOTHI, aM(pOTEepHBIC
THUJPOKCUBI, COJIN);

cpopmuposanHocms yMeHuli packpviéams CMbICH nepuoaudeckoro 3akoHa .M. MenneneeBa U 1€MOHCTPUPOBATH €ro
CUCTEMAaTU3UPYIOIILYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

chopmuposannocms  yMeHUll Xapakmepuzoéams DIJIEKTPOHHOE CTPOEHHE aTOMOB XHUMHUYECKMX »JJieMeHToB 1—4
nepuosoB Ilepromnueckoit cucTtemMbl xumudeckux siiementoB JI M MenneneeBa, WCHONB3ysS MHOHATHS «S-, P-, d-
DJIEKTPOHHBIE OPOUTANINY», «IHEPreTUUECKHE YPOBHH»; O0OBACHAMb 3aKOHOMEPHOCTU HU3MEHEHHSI CBOMCTB XUMHYECKHUX
JJIEMEHTOB W HMX COEAWHEHWM IO IepuojaM W rpynmnam llepumogmueckoil cucrteMbsl XumMudeckux snemeHTtoB JI.H.
Menneneena;

cghopmuposannocms  ymenuil xapakmepuzosams  (onucvieams) OOIIME XUMHYECKHE CBOWCTBA HEOPraHMUYECKHUX BEIISCTB
Pa3JIMUHBIX KJIACCOB; nOOMEEPHCOamb CyIIECTBOBAHNE FEHETUUECKOHN CBSA3U MEX1y HEOPIraHMYECKUMH BEIIECTBAMHU C ITOMOILbO
YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIIUU;

cpopmuposannocms ymenus Kiaccuguyupoeams XUMHUYECKHE PEAKIUH MO Pa3IWYHBIM MPHU3HAKAM (UHUCIY U COCTaBY
pearupyommx BEIIECTB, TEIJIOBOMY 3P (EKTy peakiuM, U3MEHEHHUIO CTEIEHEH OKMCIEHHUsI 3JIEMEHTOB, OOpaTUMOCTHU
peaki UM, y4acTHIO KaTajau3aTropa);

chopmMuposanHocms YMeHuti cocmaenams YPAaBHEHUs PEaKUUM pa3IMYHbIX TUIIOB; IIOJIHBIE U COKpalllEHHbIE YpaBHEHUS
peakiuii HOHHOro OOMEHa, YYUTHIBAs yCIOBUSI, IIPU KOTOPBIX 3TU PEaKLMU UAYT 0 KOHIA;

cgpopmuposannocms yMeHull nposoOuUms peaKkliy, OATBEPKAAI0IINE KaUeCTBEHHbBIM COCTaB pa3jINYHbIX HEOPraHUYECKUX
BEILIECTB; PACHO3HA6AMb ONBITHBIM IIyTEM UOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHWYECKHUX BEIECTB;
cghopmuposannocmes yMeHuil packpviéams CyUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIuil;

cghopmuposannocms ymeHuii 006vACHAMb 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKIIMU OT Pa3INYHbIX (DaKTOPOB; XapaKTep
CMeEIEHUsI XUMHUYECKOIO paBHOBECHSI B 3aBUCHMOCTH OT BHelIHero Bo3neicrBus (npuHiun Jle Ilarense);
cghopmupoeannocmes yMeHull Xapakmepu3oeams XUMHUYECKHE IPOLECCHl, JeXallue B OCHOBE IIPOMBIIIIEHHOIO MOJIyYeHUs
CEepPHOM KHUCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMX HAayYHBIX MPUHLMMIAX M IKOJIOTMYECKHUX
npobJieMax XHUMHYECKOTO MPOU3BOJCTBA;

cghopmuposannocms  yMeHull Npo8oOUmMsb BBIYHUCIEHHUS C HCHOJB30BAaHUEM IIOHSATHS «MaccoBas J0Js BellecTBa B
pacTBope», 00BEMHBIX OTHOIIIEHUH T'a30B MPU XUMHUYECKUX PEaKLMIX, MACChl BEIIECTBA WM 00BbEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce MJIM OObEMY OJHOrO M3 YYAaCTBYIOIIMX B PEAaKIIMU BEIIECTB, TETJIOBOro 3¢ @eKTa peakiuu



17)

18)

19)

20)

21)

Ha OCHOBC 3aKOHOB COXpPaHCHUA MACChI BCIICCTB, MPCBPAICHUA U COXPAHCHUA SHCPIUU,

cghopmuposannocms  ymeHuti  coo00ameo npasuna MOJIb30BAHUS XHUMHYECKOW TMOCyIoH U J1abopaTOpHBIM
000pyaOBaHHEM, a TaKXXe MpaBWjla OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHM C HMHCTPYKIHMSMU I10 BBIINOJIHEHHUIO
1abopaTOPHBIX XUMHUYECKHUX OTIBITOB;

chopMuUpoBaHHOCMb YMEHUll NIAHUPO8AMb U BbINOIHAMbG XUMHYECKUN SKCIEPUMEHT (pasJIoKEHHE IEpOKCHAa BOAOpOAa B
NPUCYTCTBUM KaTajau3aTopa, OIpPEIEJIEHHE CpEelIbl pPAacTBOPOB BELIECTB C IOMOIIBI0 YHHUBEPCAJIBHOIO HHAMKATOpA, BIUSHHE
pa3MUUHBIX (AaKTOPOB HA CKOPOCTh XMMHYECKOW pPEaKIHH, PEeaKIMd HMOHHOTO OOMEHa, KaueCTBEHHBIC peaklIHMH Ha Cyibdart-,
KapOOHAT- W XJOPUI-aHUOHBI, HAa KAaTHOH aMMOHUS; peIIeHHWE OHKCIEPUMEHTAIBHBIX 3a7ad4 10 TemMaM «MeTamib» u
«Hemerannbep») B COOTBETCTBUM C IIpaBWJIaMM TEXHUKH O€30MacHOCTH MHpH OOpallleHMH C BeIlecTBaMU M JIa0OpPaTOPHBIM
000pyZIOBaHUEM, npeodcmasisams Pe3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B OopMe 3alMCHU YPaBHEHUH COOTBETCTBYIOIIMX
peakuuit u popmynuposams BBIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

chopmuposanHocms  YMeHUl KPUMUYECKU AaHATUZUPOo8ams XUMHUUYECKYI0 HH(OOpPMALUIO, MOJYy4YaeMyK0 M3 pa3HbIX
ucrounnkoB (CMU, UaTepHeT U 1p );

chopmuposanHocms yMeHuti coonrodams npasuid  dKOJOTUYECKH I1eJeCO00pa3HOTO TOBEICHUS B OBITY W TPYHAOBOM
NEeATeIbHOCTH B IIEJSIX COXPAHEHHUS CBOEro 3JI0POBbSI M OKpYXKAIOIIEW MNPUPOJHOM Cpeabl; OCO3HaBaTh OMNACHOCTh
BO3JEUCTBUS Ha JKHMBbIE OPraHU3MBbI OINPEEIEHHBIX BENIECTB, MOHUMas cMbici noka3zarens 1K, noscuams Ha mpumepax
CITOCOOBI YMEHBIIICHUSI ¥ MPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHUS HA OPraHU3M YeJIOBEKa,

U1 O0yYaronIuXcsi C OrPaHUYCHHBIMH BO3MOJKHOCTSIMH 370pPOBbSi: YMEHHE NPHUMEHSATH 3HAHWUA 00 OCHOBHBIX JIOCTYITHBIX
MEeTOJaxX MO3HAHMS BEIIECTB U XUMHUUYECKUX SBJICHUH.



JuekTpoHHbIEe (U poBbIe) 00pa3oBaTeIbHbIE PeCypchl

10-11 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHBIE
HaumenoBaHue pa3aeioB U TeM nupoBbIe
Ne ni/m P KoHTpoabHbIE IpakTHYecKue (1udp )
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKONH XMMHUHI
11 CTposns oprsariscan coume A M 3 bubmorera LIOK
' P P A T https://m.edsoo.ru/ff0d210c
byrnepoa
Hroro mo pasneny 3
Pa3zgen 2. YriaeBoaopoasbl
2.1 Mpene € YIJIeBo10po anka 2 bubamoreia LIOK
' PEACIEHBE YITCBOROPOAH KaHbl https://m.edsoo.ru/ff0d227e
99 HenpenensHbie yrieBogopoOIbl: alKeHbI, 6 1 bubmmoreka [IOK
' aJIKaIUEHbl, ATKUHBI https://m.edsoo.ru/ff0d23dc
bu6mmoreka IJOK
2.3 A 2
POMBTHHCCKIE YTIEBONOPOAE! https://m.edsoo.ru/ff0d26ca
54 IIpuponHbie HCTOUHUKY YIIEBOJOPOAOB U UX 3 1 bubmmorexa I[JOK
' nepepaboTKa https://m.edsoo.ru/ff0d28c8
Uroro mo pazneny 13
Pazpnen 3. Kuciopoacoaep:kamue opranHudeckue coeJUHeHu s
bubmmoreka LIOK
3.1 . D 3
Crinpts. beror https://m.edsoo.ru/ff0d2a6c
3.2 Anpnerunpsl. KapOOHOBEIE KHCTIOTHI. 7 1 bubmmoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

Crnoxuble 3gupb

https://m.edsoo.ru/ff0d2be8

bubmuoreka LIOK

3.3 v 3 1
HICBOM! https://m.edsoo.ru/ff0d2a6c
Hroro no pazaeny 13
Pa3nen 4. A3oTcoaep:kamue opraHudeckue coeTuHeHust
bubmauoreka LIOK
4.1 AMm . Am .b
VHHBL AMHHOKHCIOTEL e 3 https://m.edsoo.ru/ff0d2eae
Hroro no pazaeny 3
Paszpnen S. BeicokoMOJIeKY IsIpHBIE COCIMHEHUSA
bu6mmoreka IJOK
A II .K .B 2
> TIACTMACCRL BAyHyIL. Donoraa https://m.edsoo.ru/ff0d323c
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2
JuekTpoHHbIe (G poBbIe) 00pa3oBaTeIbHbIE pecypchl
12 KJIACC
KosauuyecTBO yacoB JIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM
Ne n/m KoHTpo.ibHbIe IpakTHYecKue (undposbie)
NMporpaMmabl Bceero
padoThI padoThI o0pa3oBaTeJ/ibHbIe
pecypcsl
Pa3zpgen 1. TeopeTuyeckue 0CHOBBI XHMUHU
» I(EIZPOZHHG ::0:10:. ?ZPP;OHH%CIgéﬁ 3aKOH U . BuGmorexa LIOK
' DHOIITICCAs CHOTEMA XIMireciun https://m.edsoo.ru/ff0d350c
anemenToB JI. 1I. MenneneeBa
bub OK
1.2 Crtpoenue BemiectBa. MHOrooOpa3ue BEIIECTB 4 htI/tIsz,I:jI/Or;.eeI:jaS(])_}).ru 1045230
bub K
1.3 XUMUYECKHE PeaKIiu 6 1 1 uommorexa O

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

Uroro no pazgeny 13
Paznen 2. Heopranuyeckasi XuMus
bubmauoreka LIOK
2.1 M
cTasIbt 6 https://m.edsoo.ru/ff0d3al6
bubmauoreka LIOK
2.2 H
eMETaLIbL o https://m.edsoo.ru/ff0d3b88
23 CBs13b HEOPTAaHUYECKUX M OPTAHUYECKUX 2 bubnuoreka ITOK
' BEIIECTB https://m.edsoo.ru/ff0d5708
Hroro no pazaeny 17
Pa3znen 3. Xumus 4 :KU3Hb
bu6mmoreka IJOK
3.1 X 4
HIMIDLHKIBHD https://m.edsoo.ru/ff0d3f34
Hroro no pazueny 4
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

4. TemaTHUYECKOE IJIAHUPOBAHUE C YKA3aHUEM KOJIHNYIECTBA YaC0B, OTBOAUMbBIX HA OCBOCHHUE KaKJI0il TeMbl

(04HO — 3204Has M 3204Hasi popma o0OyueHus )

KosanvecTBo yacos OcHoBHast Kosniectso yacos 1o
Tema KosanyecTBo yacos "
Ne ni/m 10 ®OII 1O Y4eOHOMY ILIaHy ¢opma NPAKTHYECKON YaCTH
IIKOJIBI KOHTPOJISI
ITo ®OII Io paGoueii
TporpamMme
1 Pa3znen 1. TeopeTnueckne 0OCHOBBI OpraHUYecKOi 10 xmace 3 2 ) )
XHMUHU 34y
2 IIpenmer opranndyeckoi xumuu. Teopust XMMUUECKOT O 3 10 kmace 2 - -
CTPOEHHUS OPTraHUYECKUX COECIMHEHUI 174
3 Paznen 2. YrieBogoponast 12 6 - -
4 IpenesnbHbIe YIIEBOMOPOIHI — ATKAHBI 2 1 auer Ne 1 ) )
5 HenpenenbHble yrieBoaopoabl: aIKeHbI, aJIKaJUCHBI, 6 3 - -
AJIKUHBI
6 ApomaTuyeckue 2 1 - -
YTJIEBOIOPOIbI
7 IIpuponHbIE HCTOYHHUKH YIIIEBOAOPOIOB U UX 2 1 1 1
nepepaboTka
9 Paznen 3. Kuciiopoaconep:kane oprannyecKue 12 9 - -
coeIMHEHMUsI
10 | Couprel. ®eHon 3 2 - -
3ayer Ne 2 : :
1 Anpaeruasl. KapOoHOBBIE KHUCITOTHIL. 7 5
CnoxHbie 2GupsI
12 VYrI1eBoab 2 2 1 1
13 IMoBTOpenue 3a kype 10 ki1acca - 11 kmace 1
Pa3nen 4. AzoTcoaep:kauiue opraHuueckKme 174 - -
15 AeT 2. AepKalue op 3 3 3ader Ne 1
coeJIMHeHMs




16 AMuHbl. AMUHOKHCIIOTEL. Benku 3 3 B
17 | Pasgen. 5. BoicokoMouIeKyJISIpHbIE COEAHHEHHS 2 3 -
18 | TMnacrmaccel. Kayuyxu. Bonokna 2 3 -
19 | Pasnen 1. TeopeTnuecKkue 0CHOBLI XHMHUH 12 9 -
Crpoenue atoMoB. [lepuonnyeckuit 3akoH 1 3aget No 2 -
20 Ilepuoauyeckas cucTeMa XUMHUECKHX JIEMEHTOB J. 11 xmace 3 4
. Menneneepa 34y
21 CrpocHue BemnecTBa. MHOrooopasue BEIecTB 4 5 3auer Ne 3 B
29 IoBTOpenue mo pasaenay «TeopeTnyeckne 0CHOBBI ) 1 -
XUMHI»
23 IlosTOpenne 3a kype 11 k1acea - 1 -
24 XUMHYECKUE PEaKIIUN 5 2 1
25 | Pasgen 2. Heopranuveckasi Xamust 16 10 3auer Ne 1 -
26 HemeTannsr 8 12 xnacc > 1
27 Meraisl 8 174 5 1
28 Pa3gen 3. XumMus M xKu3Hb 4 3 3ayer Ne 2 -
29 XUMHUS U KU3Hb 4 3 -
30 | MosTopenue 3a Kype 12 kinacca 1 i
Hroro yacos: 34y+344y=68u 179+179+17y=51y4 5




5. Koppekuust nporpaMmmsl

Pabouas mporpamma o @OII. Xumus. 10-11 knacesl. ba3oBblil ypoBens. [IporpamMma paccuntana Ha 2-X TOAWYHBINA Kypc 00pa3oBaTeIbHOM
IIKOJIBI ¢ 0YHOM popmoii oOyderns: 10 kmacc — 34 wacos (1 yueOHsIif yac B Henenmo), 11 kiacc — 34 gacos (1 yueOHbIi yac B Hezemo). S
KOPPEKTUPYIO €€ 711 0YHO-3a09HOM (hOpMBI Ha 3-X TOTUYHBIA Kypc oOydeHus Ha 51 vac: 10 xmacc - 17 gacos (0,5 gaca B Henenio), 11
kiace - 17 gacos (0,5 gaca B Heaenio), 12 kmace - 17 gacos (0,5 yaca B Hefiesr0) B CTOPOHY YMEHBIIIEHHUS 7 4acoB.

10 kaacc:

Paznen 3. Kucnopocoaepskarire opraHuIecKie COSTMHCHUS - 2 9.
11 kuaace

Paznen 4. AzoTcoaepxkariyie OpraHnuecKie coenuHeHus - 1 .
Pa3nen 5. BeicokoMouiekynspHbie coeiuHeHus - 1 4.

12 kaace

Tema 3. Xumudeckue peakiuu - 1 4.

Pazgen 2. Heopranmdeckas xumusi- 2 .

Bcero 7 gacos



IIpakTnyeckune padoThl AJ1s1 0O4YHO-3204HOH GopMBbI 00yUeHUs!

IIpakTnuyeckune padorsl mo ®OII IIpakTnyeckune padoThl A1 OYHO-320YHOH M 320YHOMH
(¢hopmbI 00yueHun

10 knace 10 kaace
Ne 1 Ilomyyenue sTHIIEHA U U3y4EHUE €r0 CBOWCTB Ne 1 [osnyuenue 3TuseHa U U3y4E€HUE €TI0 CBOMCTB
Ne 2 CpoiicTBa pacTBOpa yKCyCHOMN KHUCIIOTBI Ne 2 CpoiicTBa pacTBOpa yKCyCHON KHUCIIOTBI

12 kaace 12 kaacce
Ne 1 Briusinue pa3nuyabix (pakTOpOB Ha CKOPOCTh XUMUYECKOM Ne 1 Bnusinue pa3nuysbix (pakTOpoB Ha CKOPOCTh XUMUUECKON peakIuu
peakuun Ne 2 Pentenune skciepuMEHTANIBHBIX 3a7a4 o Teme «Hemeranab
No 2 Pemienue skciepuMeHTAIbHBIX 3a7a4 1o Teme «Hemeramnb Ne 3 Penrenune skciepruMEHTANIBHBIX 3a7a4 M0 TeMe «MeTauibhy
No 3 PemieHue skCiepuMEHTAIBHBIX 3a7a4 Mo TeMe «MeTamibh)

KonnuecTBo mpakTHYeCKUX paboT AJIsi OYHO-32a09HOM (OPMBI 00YUEHHUS COOTBETCTBYET KOJUYECTBY MPAKTUUECKHUX PabOT 1Mo padboueit
porpamme.




6. HopMbI M KpUTEpHH OLlEHUBAHUA

[lepromamMu TTPOMEKYTOUHOM aTTECTAlMU SBISIOTCS Toiyroams. [IpomexyrouHas aTTecTaiyisi 0Oy4aroIUXCs 1O OYHO-3a0YHOH W
3a04HOU Qopme oOyueHus no uroram | nmonyroaus npoBoautcs B popMme nupdepeHIMpoBaHHOTO 3aueTa 0e3 MpeKpalieHus 00pa3oBaTeIbHON
JEeSATEITBPHOCTH B COOTBETCTBUH C TPAPHKOM 3a4ETOB 110 PACTIMCAHUIO, YTBEP)KICHHOMY JUPEKTOPOM IIKOJIbI. OTMeTKa 3a | moryro/pe mo o4Ho-
3a04HOU M 3a09HON popme oOyueHus B 10-12 ximaccax BBICTABISIETCS KakK cpeqHee apu(METHIECKOe Ha OCHOBE TEKYIINX OTMETOK, TEKYIIETO
KOHTpoJIsI ¥ Ju(depeHIIUPOBAHHBIX 3a4€TOB MO S5-0auibHOM cucTeme oneHuBaHusA. OKpyrJieHHe pe3yibTaTa MPOBOJUTCS IO TpaBUiiaM
MaTeMaTHIEeCKOTO OKPYTIICHHS B MOJIB3Y 00YUJaIOMIETOCH.

Otmertka 3a |l momyroaue mo o9HO-3209HO# 1 3209HO# Popme oOydenus B 10-12 ximaccax BeICTaBIsIeTCS Kak cpeHee apudMeTHaeckoe
Ha OCHOBE TEKYIIET0 KOHTPOJIS M MU depeHIIMPOBAHHBIX 3aU4€TOB 10 S-0aiutbHOM cucteme. OKpyTieHHe pe3ylibTaTa MPOBOANUTCS TI0 TIPaBUIIaM
MaTeMaTHIECKOTO OKPYTIICHHS B MOJIb3Y 00YUJaIOMIETOCH.

I'ogoBas mpomexyToyHasi aTTecTalys 0 XUMHHM SBISETCS CPEAHUM apU(PMETHYECKUM pe3yJIbTaTOM IOJIYTOJ0BBIX MPOMEXYTOUHBIX
arrectauuid. OkpyryeHue pe3yabTaTta IpOBOJUTCA IO IPABUIAM MaTEMaTHYECKOrO OKPYIJIEHHUS B MOJIb3Yy 00yYaromerocs.

3aueTHble paOOThI OLIEHUBAIOTCS 110 KPUTEPUSAM, IIPONUCAHHBIM B TEKCTAX 3a4€THBIX Pa0OT.

10 kiace

Bcero 3auéros — 2 (1 momyrosue -1, 2 momyrozue -1)

3ayet Ne 1 «Teopernueckne OCHOBBI OPraHMYECKOM XUMUH. Y TJIEBOAOPOIbI»
3auet Ne 2 «Kucnopoacoaeprxaiiue OpraHn4eckiue CoeIuHEHUS»
11 kuace

Bcero 3auéroB — 2 (1 mosyrozue - 1, 2 nonyroue - 2)

3auer Ne 1 «AzoTcoaepxkaniue opraHu4ecKue COeIMHEHU . BbICOKOMOJIEKYISIPHBIE COEUHEHUS»

3auet Ne 2 «Teopernueckune ocHOBbI XUMHUH. CTpoeHue aroma. [leproanyueckuii 3aKk0H U IEPUOINYECKAsT CUCTEMA XMMUYECKUX 3JIEMEHTOB
.M. MenaeneeBa»

3auet Ne 3 «Teoperndeckue ocHOBBI XuMuu. CTpoeHHe BenlecTBa. MHOrooOpas3ue BEIecTB»

12 kiaace



Bcero 3auéros — 2 (1 mosryromue - 1, 2 noayrosue - 1)

3auet Ne 1 «TeopeTnueckne oCHOBbI XuMuu. Xumuueckue peakuuu. Heopranuueckas xumusi. Hemerannsr»
3auet No 2 «Heopranuueckast xumusi. Metasibl. XUMHUS U KU3HB»
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