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IIpn pa3pabotrke paGoueidi mporpaMmbl N0 Yy4deOHoMy mpeamery «Xummus. ba3oBbli
ypoBeHb» 1Jis1 10-11 Kk/1accoB yYUTHIBAJMCH CJIeIYIOIIEe HOPMATHUBHO-NPABOBbIE JOKYMEHTbI:
1.®enepanbhelii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickort denepamnum.

2. ®enepanbHblil 3akoH 0T 19.12.2023 Ne 618-®3 «O BHecenuu u3mMeHeHul B denepanbHblii 3aKoH «O0
obpazoBannm B Poccuiickoit denepariuim.

3. ®enepanpabiii 3akoH 0T 04.08.2023 Ne 479-D3 «O BHecennn n3MeHeHni B denepabHbIi 3akoH «O0
oOpazoBanuu B Poccuiickoii @eneparmm.

4. Ilpukaz Munnpocsemenuss Poccun «OO0 yrBepkaeHHH (QeneparbHOr0 TOCYIapCTBEHHOTO
00pazoBaTeNLHOTO CTaHAapTa CpemHero obmiero oOpazoBaHus» oT 17 mas 2012 1. Ne 413 (B pen.
IIpuxaza Munnpocsemienus Poccun ot 12.08.2022 Ne 732)

5. IHpuxaz MunnpocBemenuss Poccun ot 27.12.2023 Nel028 O BHeceHHWH H3MEHEHUN B HEKOTOpPHIC
npuka3zsl MunoOpaaykn u Munnpocemnierns, kacatonecss ®I'OC ocHoBHOTO 0011€TO 00pa30BaHUs U
cpenHero ooiero oopasoBanus'.

6. ITlpukasz Munmnpocsemienus Poccum ot 18.05.2023r. Ne 371 «OO0 yrtBepkIeHUM ¢eaepaibHOM
00pa3oBaTenbHON MPOTPaMMBI CpEIHETO 00IIeTr0 00pa3OBaHUY.

7. Tlpuka3z MunnpocBewenus Poccun ot 01.02.2024 No62 «O BHECEHHMM U3MEHEHUN B HEKOTOpPBIC
npuka3sl MuHnpocsenienusi Poccum, kacaromuecss  (enepalnbHBIX  00pa3oBaTENBHBIX  HPOrpaMM
OCHOBHOTO 00IIIEr0 00pa30BaHUs U CPEIHETO OOIIEro 00pa30BaHUM.

8.Ilpukaz Munnpocsemenuss Poccun ot 19.03.2024 N 171 "O BHeceHUHM U3MEHEHHHA B HEKOTOpPbIC
npukassl MuHKcTepcTBa mpocBemieHus Poccuiickoit  @enepanuu, Kacamomyecs —(eaepantbHBIX
00pa30BaTeIbHBIX MPOrPaMM HAdaJIbHOTO O0INEro oO0pa30BaHHWs, OCHOBHOTO 0O0IIero oOpa3oBaHUS U
cpemHero oomero oopazoBanus” (3apeructprupoBano B Muntocte Poccun 11.04.2024 N 77830)

9. IloctanoBineHune I'JaBHOrO rocynapCTBEHHOIO CaHUTapHOro Bpauya Poccuiickoir ®expepauuu OT
28.09.2020 Ne 28 «OO0 ytBepxkaenuun canutapHeix mnpaBun CII  2.4.3648-20 «CanutapHo-
SMUIEMHUONIOTUIECKIEe TPEOOBAHHUS K OPTaHU3AIUSAM BOCIIUTAHUS M OOYUYESHHS, OTJBIXa M O3[OPOBICHUS
netert u monoaexmn» (BMecte ¢ «CII 2.4.3648-20. CanutapHbIe IpaBUIIa...»).

10. IToctanoBnenue ['maBHOrO rocyapcTBEHHOro caHuTapHoro Bpaua Poccwuiickoit deneparuu oT 28
saBaps 2021 1. Ne 2 «OO6 yTBepkaeHuM caHUTapHbIXx npaBun u HopMm CanlluH 1.2.3685-21
«'urneHnyeckre HOPMaTUBBI U TpeOOBaHUS K oOecrieueHuto Oe30macHoCTH U (Win) O0e3BpeIHOCTH s
yesioBeKa (haKTOPOB CPE/Ibl OOMTAHUS.

11. [Ipukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 «O BHeceHMM H3MEHEHHMH B
npunoxxeHust Ne 1 u Ne 2 x IIpukasy Munnpocsemenus Poccun ot 21.092022 Ne 858 O6 yTBepkaeHuH
OIIY, nomymeHHBIX K UCIOIB30BAHHUIO MPH PeaTN3allii UMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTebHBIX MPOrpaMM Ha4aIbHOTO OOIIEro, OCHOBHOI'O OOINEro, CpeHero o0Iero oopa3zoBaHus
OpTraHM3alisIMH, OCYIIECTBISIONIUMEI 00pa30BaTENbHYIO NIEATEIEHOCTh M YCTAHOBIICHUS IPENEIHHOTO
CpOKa UCTOJIH30BAHMSI UCKIFOYSHHBIX YUeOHUKOBY.

12. ITpuka3 MunucrepcTBa MPOCBEUIEHUS Poccuiickoit Denepauu
ot 21.05.2024 Ne 347 "O BHeceHMM W3MEHeHMH B Ipuka3 MuHHCTepCTBa TpocBemieHus: Poccuiickon
Oenepaunn ot 21 centsiops 2022 r. Ne 858 "OO yTBepkaeHHH (enepaJbHOrO MepedHsl Y4eOHHKOB,
JOMYIICHHBIX K WCIOJB30BAHUIO TMPH pPEATM3alMU  HMMEIOIIUX TOCYIAPCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTeIbHBIX MPOTPAaMM HAYAILHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeIHEro OO0IIero oOpa3oBaHHS
OpraHM3alMsIMH, OCYLIECTBIISIOIIMMHA 00pa30BaTEIbHYIO IESTENBHOCT, M YCTAHOBJICHHS MPEAEITEHOTO
Cpoka HCTIONIb30BaHHUS WCKITIOYEHHBIX yueOHHUKOB"
(3apeructpuponan 21.06.2024 Ne 78626)

13. [puka3 Munnpoceemenuss Poccun 04.10.2023 Ne738 «O06 ytBepkaeHuH (eaeparbHOro mepeyHs
3JIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, JOMYUICHHBIX K HCHOIB30BAHHUIO TIPU PEANU3alUl NUMEIOIIHX
TOCYJIApPCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENbHBIX MPOrpaMM HAYalbHOTO OOIIEro, OCHOBHOTO
00I111er0, CPEeIHETO 00IIEro 00pa30BaHUsM.

14. Meronuueckue peKOMEHAALUHI 10 00ECIeUEHUIO CAHUTAPHO-3MIIEMHOJIOTHIECKUX TPEOOBaHUM NPH
peanuzanuy 00pa3oBaTEIbHBIX MPOTPAMM C MPUMEHEHUEM 3JEKTPOHHOIO OOYYEHUs] M JUCTAHIIMOHHBIX
obpazoBarenbHbIX TexHojorui (MP 2.4.0330-23 yTB. 29.08.2023 pykoBoautenem deneparbHON CITyKOBI
1o Haja3opy B cdepe 3amuTel MpaB moTpeduTeneil n Onaronoiaydus 4YenoBeKa, | TaBHBIM CaHUTAPHBIM
BpauoM P® A 1O. [TonoBoii).

15. OcHoBHas oOpa3oBaTelbHAsI MporpamMma cpemnero oodmero oopazoparmss MAOY COII Ne 43 r.
Tomcka.

16. IIporpamma paszsutust MAOY COILLL Ne 43 r. Tomcka.

17. YcraB MAOY COLI Ne 43 1. Tomcka.



HOACHUTEJIBHAS 3AIIMCKA

[lporpaMMa Mo XMMHM Ha YpOBHE cpenHero oOmero oOpa3oBaHHs pazpaboTaHa Ha OCHOBE
OenepansHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoit Demepartumy,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHs (eaepalbHOil 00pa3oBaTeNbHON MPOrpaMMbI CpeTHEro OOMIero
obpazoarus (DOIlI COO), mpencraBieHHBIX B DenepalbHOM TOCYJAapPCTBEHHOM 00Pa30BaTEIHHOM
cragmapre COO, c¢ yuérom Koumenmmn mnpenomaBanusi ydeOHOro mpeaMera «XUMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoir ®enepanyn, pealn3yomnX OCHOBHBIE 00pa3oBaTebHbIE
MPOTPaMMBI, M OCHOBHBIX MOJI0KeHHH «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuon 1o 2025 roga» (Pacnopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOAOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONpPENENCHUIO OOIIeH CTpaTerHu
00y4YeHHs, BOCIUTAHUSI U Pa3BUTHsI 00yUJaIOMIUXCsl CpeICTBAaMH yueOHoro npeaMeTa « Xumus» st 10-11
KIlaccOB Ha 0a30BOM ypOBHE COCTaBWIM KoOHmentyamsHble mnonoxernnms PIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH TIeJIeH, COJEpXKaHUs, pe3ylbTaTOB OOy4deHHss W TpeOOBaHUI K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOTydaeMOe€ BBHITYCKHHKaMHU OOIIeoOpa3oBaTeNbHON OpraHM3aIlHH,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIIAIOIINM STAllOM peaTn3aiiu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIOUEBHIX I[EHHOCTEH, MPHUCYIINX I[EJIOCTHOW CHCTEMeE
XUMHYECKOTO 00pa3oBaHWsA. DTH IEHHOCTH KacaroTCsl TO3HAaHWS 3aKOHOB TPUPOIBI, (HhOpPMHUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEeH KyIbTYphl YETOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3I0pPOBBI0O W TPHUPONHON cpene. Peammsyercss xmmmyeckoe oOpa3oBaHHE OOYyYarOIIMXCS Ha
YpOBHE CpegHero o0Imero oOpa3oBaHUS CPENCTBAMH y4eOHOTO mpeaMera «XHUMHUsS», COAEpKAHWE WU
MOCTPOCHUE KOTOPOTO OIPENENeHbl B MPOTpaMMe IO XUMHH C YYETOM CIeUGUKA HAYKH XUMHUH, e€
3HAaueHUS B MTO3HAHWHU MIPUPOJIBI U B MaTEepHUAIbHOHN KHU3HHU OOIIECTBa, a TAKXKe ¢ YIETOM OOMIMX IeNed n
MIPUHIIMIIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro o0miero obpa3oBaHHsS B
Poccuiickoit ®enepanuu.

XuMHUSL Kak SJEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK HWIpaeT O0coOyl pollb B COBpPEMEHHOU
UBWIM3AIMYA, B CO3JaHUM HOBOW 0a3pl MarepwanbHOW KynbTypbl. OHa BHOCHT CBOH BKJIQJ B
(hopMUpOBaHUE PAIMOHAILHOTO HAYyYHOT'O MBIIUICHUS, B CO3/IaHHE IIEJIOCTHOTO MPEJCTaBICHUS 00
OKpY’KaroIlleM MHUpEe KaK O €IWHCTBE MPUPOIBI M YEIOBEKa, KOTOPOe (POPMHUPYETCS B XMMUU Ha OCHOBE
MMOHUMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHUS B3aWMOCBS3U MEXIYy CTPOCHHEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IIPUMCHCHUA.

Tecno B3aPIMOJ];efICTBy51 C IOpyruMu €CTECTBEHHBIMHM HayKaMH, XHUMHA CTajla HEOThEeEMIIEMOI
YacThI0 MHPOBOW KYJILTYPBI, HEOOXOJIUMBIM YCIOBHEM YCIICIIHOTO TPyJIa ¥ KH3HU KaXKJOTrO 4ieHa
O6IIICCTBa. COBpeMeHHaﬂ XUMUA KaK HayKa CO3UuIAaTC/IbHasA, KaKk HayKa BBICOKUX TEXHOJIOTHHI HalpaBJICHa
Ha pelieHue TIo0ABHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKO,
MUIIEBOH, IKOJIOIMYECKOM 0€30IMaCHOCTH U OXPaHbl 3/I0POBbSL.

B cooTBeTcTBUY C OOMMMHE LETSIMU U TPUHIAIIAMHA CPETHETO 00IIero o0pa3oBaHUs COACPKAHUE
npeamera «Xumus» (10—11 kiaccsl, 6a30BbIid YPOBEHb H3YUEHHSI) OPHEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOATOTOBKY OOYYAIOIINXCS, HEOOXOAUMYIO UM IS BRIPAOOTKH MHPOBO33PEHUECCKUX
OPUCHTUPOB, YCICHIHOIO BKIIOYCHUA B XHU3Hb COIIMYyMaA, MPOJOJIKCHUA o6pa303aHH;1 B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBngomumMu peaMera « XUMEsD ABISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMESD) U
«OO0m1as 1 HeopraHWYecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHHUSA KOTOPBIX SIBIISTIOTCS OCHOBBI
0a30Boil HayKH: CUCTeMa 3HAHWHA IO HEOPTaHMIECKOW XUMHH (C BKIIFOUCHUEM 3HAHUU M3 OOIICH XMMFH )
U opraHuueckod xumuu. DopMupoBaHWE JaHHOW CHUCTEMBl 3HAHUW TIPU M3YYEHUU TMIpeaMETa
obecrevynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPA3HsI BEIIECTB HAa OCHOBE OOIIMX MOHATHH,
3aKOHOB U TEOPUUA XUMHUH.

CrpykTypa comepkanus KypcoB — «Opranmdeckas Xumus» 1 «O01mas 1 HeopraHuIecKas XUMUsDY
chopMrpoBaHa B TMporpaMMe IO XHMHHW Ha OCHOBE CHCTEMHOrO MOAXO0Ja K H3YYCHHIO y4eOHOTo
Martepuaga M OOYCIIOBIIEHa HCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha OMNpPEJeHEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHM4YecKOil XMMHUH BEIIECTBa PACCMaTPUBAIOTCS Ha ypOBHE



KJIACCUYECKON TEOPUU CTPOEHUSI OPraHUYECKUX COCAUHEHUH, a TAKKE HAa YPOBHE CTEPCOXUMHUYECKUX U
3JIEKTPOHHBIX TIPENCTaBICHUH O CTpoeHWH BemiecTB. CBeneHus 00 M3y4aeMBIX B KypCE BeIIecTBax
JAI0TCA B Pa3BUTHUH — OT YIJIEBOAOPOIOB JIO0 CIOKHBIX OMOJOTMYECKH aKTHBHBIX coelnHeHui. B kypce
OpPraHMYeCKOW XWUMHHM TOJNYy4YaloT pa3BUTHE CQOPMUPOBAHHbIE HAa YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHHs MEpBOHAYAIBHEBIE TPEICTABICHUS O XUMHUECKOW CBS3U, KIACCU(PUKALMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMHUECKOM peaKkiuu.

[Ton HOBBIM YIJIOM 3peHUs B mpeaMere «XuMUs» 0a30BOTO ypOBHS paccMaTpUBAETCsl M3YyUEHHBIH
Ha ypOBHE OCHOBHOTO 00ILEro 0Opa3oBaHMs TEOPETHUECKUI MaTepHuan U (aKTOJIOTHUYECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeOpraHUYecKas XUMHUSD)
o0yyaromuMcs TpPEAOCTaBIACTCS BO3MOXHOCTH OCO3HATh 3HAYCHHE IIEPHOJMYECKOT0 3aKOHa C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMK, TIyOXe MOHATh HCTOPUYECKOE HW3MEHEHHUE
(YHKITHI 3TOr0 3aKOHA — OT 0000IIArOIIEH 10 OOBSICHSIONICH 1 TPOrHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaXKHEWINIMX BELIECTBAX, MX COCTaBe, CTPOCHUH, CBOMCTBaxX U
MPUMEHEHUH, a TaKkKe O XUMHUYECKHX pEeaKlMsAX, UX CYHUIHOCTH M 3aKOHOMEPHOCTSIX MpPOTEeKaHUsS
nornonHsgercs B Kypcax 10 u 11 xiaccoB aneMeHTaMu coAep KaHUs, UMEIOIUMH KyJIbTYPOJIOTHYECKUH U
NPUKIaTHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IMMOHMMAaHHIO B3aWMOCBS3M XHMHUHU C JPYTHMH
HayKaMM, pacKpblBalOT €€ poJib B IIO3HABATEIBHOM M IIPAKTUYECKOM JESITEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHUIO YBOKEHHS K TPOLECCY TBOPUECTBA B OONACTH TEOPUU U MPAKTHYCCKHUX
MPUIOKEHUH XUMHUH, TIOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobjeMax, CBA3aHHBIX C XHMHUEH, KPUTHYECKH OCMBICIUBATh MHOOPMALMIO M TPUMEHSTH €€ s
TIOTIOJTHEHUS 3HaHUH, PEIIeHNs] HHTEJIEKTYaJbHBIX U dKCIIEPUMEHTAIBHBIX HCCIEeI0BaTeIbCKUX 3a1ad. B
LEJIOM CofepKaHhe y4eOHOTo mpeamera «XHWMHUS» JAHHOTO YpPOBHS M3YYEHHUS OPHUEHTUPOBAHO Ha
(dopMupoBaHUEe y OOYyYarOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI I MOHUMAaHUS (PMIOCO(MCKUX HIEH,
TaKUX KaK: MaTepHajbHOE EIMHCTBO HEOPraHWYEeCKOTO M OPTraHW4YecKoro Mupa, 00yCIIOBIEHHOCTh
CBOMCTB BEILLIECTB UX COCTABOM U CTPOECHUEM, [TI03HABAEMOCTb IPUPOJHBIX SIBICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHus MPOTHBOPEYN MEXIy HOBBIMH (PaKTaMH M TEOPETUYECKHMHU MPEIIOCHUTKAMH, OCO3HAHUE
pPONM XUMHH B PEUICHUH SKOJIOTHYECKHX MpoOieM, a Takke mpobieM cOepekeHHs IHEPreTHYeCKHX
PECYPCOB, CBIPBS, CO3AAHUS HOBBIX TEXHOJIOTHM U MaTEpPUAJIOB.

B mmane pemeHus 3agad BOCHUTAHUSA, PA3BUTHS W COIMANM3ANHNNA OOYYArOIIUXCS TPHHATHIC
NporpaMMoll MO XUMHUHM MOAXOAbl K ONPEACNECHUI0 COIEPXKAHMS U IOCTPOCHHSI IpeAMeTa
MpeycMaTpUBaOT (OPMHUPOBAHNE YHHUBEPCAIBHBIX YYEOHBIX JEHCTBUI, MMEIOMIMX 0a30BO€ 3HAUYCHUE
JUTSL a3 IMYHBIX BHUJIOB JIEATEIILHOCTH: PEUISHHs MPo0JieM, IMMOUCKa, aHAIn3a U 00paboTKu WHGPOpMAIIWH,
HEOOXOJUMBIX [UIS TPHOOpPETEHHs] ONbITa TNPAKTUYECKOW U HCCIeNOBATENbCKON JesATeNbHOCTH,
3aHUMAIOLIEH BaXKHOE MECTO B IIO3HAHUU XUMHUH.

B mpaktuke mperosaBaHus XMMUW Kak Ha YpOBHE OCHOBHOTO 0OIEro oOpa3oBaHWs, TaKk M Ha
YPOBHE cpelHero ooOmero oOpa3oBaHusl, NPH ONpPENENICHUN COJIEPXKATEIbHOW XapaKTEePUCTUKU Lenel
W3y4YeHHUs TMpeAMeTa HalpaBlICHUEM [EPBOCTENECHHOM 3HAYMMOCTH TPAJUIUOHHO MPU3HAETCA
(opMHpOBaHNE OCHOB XMMUYECKOH HAayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
JIEATENIBHOCTH Y€JIOBEKA M KaK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOAMYECKON TOUKU
3peHUs TAKOW MOJXOA K ONPEAEICHUIO IIeNei H3ydeHHs TpeaMeTa ABIISETCS BIIOIHE ONPaBIAHHBIM.

CornacHO aHHOW TOYKE 3pEHUs TJIABHBIMH IIENISIMU M3YYCHHUS TpeaMera «XUMUs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) BRISIFOTCSI:

e (HOpMHUPOBAHHE CHUCTEMbI XMMHUYECKHUX 3HAHUN KaK BaKHEUIIEH COCTaBJIAIONICH €CTECTBEHHO-
HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXaT KIIOYEBBIC MOHSTHS, (yHIaMEHTaJIbHbIC
3aKOHbl M TEOPHUM XHUMHH, OCBOCHME SI3bIKA HAyKH, YCBOCHHME M IIOHUMAaHUE CYIIHOCTH
JOCTYITHBIX 000O0IIEHNH MHPOBO33PEHUYECKOTO0 XapakTepa, O3HAKOMIICHHE C HUCTOpUEH WX
Pa3BUTHS U CTAHOBJICHUS;

e (QopMupoBaHHEe ¥ pa3BUTHE TMPEJCTABICHUNA O HAyYHBIX METOJaX ITO3HAHUS BENICCTB U
XUMHYECKAX PEaKIHid, HeOOXOTUMBIX ISl MPHUOOPETEHUs] YMEHHH OPHEHTHUPOBATHCS B MHpPE
BEIIECTB M XUMHUYECKUX SBJICHUH, HMEKOIIUX MECTO B IPHUPOAE, B MPAKTUYECKOH U
IMOBCEIHEBHOM KHU3HM,

® Da3BUTHE YMEHHHA W CIIOCOOOB [IEATEILHOCTH, CBSI3aHHBIX C HAONIONEHHWEM H OOBSCHEHHEM
XUMHAYECKOT0 SKCIIEPUMEHTA, COOI0ACHUEM MTPaBUII 0€3011aCHOTO OOPAIIEHHS C BEIIECTBAMHU.



Hapsimy ¢ »TuM, comep:karenpHas XapaKTEpUCTHKA IeNedl W 3ajad HM3y4deHHs IpeaMeTa B
mporpaMMe O XHUMHHM YTOYHEHa W CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH IPHOPUTETAMH B
cucTeMe cpenHero ooOmiero ooOpaszoBanus. CerojHs B TIPENOJAaBAaHUM XHMUU B OOJbIICH CTCIICHU
oTnA€Tcsl MPEANOYTCHUE TMPAKTHUYSCKOW KOMIIOHEHTE COJCp)KaHUs OOYy4YCHHS, OPHUCHTUPOBAHHOW Ha
MOJITOTOBKY BBHIMYCKHUKA OOIIC00pa30BaTeILHOW OpPraHW3alliy, BIAJCIONIET0 HE HaOOpOM 3HaHUH, a
(YHKITMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AaMH M YMEHUSMH aKTUBHOTO TOJIYYCHHUS 3HAHUN U
MPUMEHEHUS MX B PEalbHOM KU3HU JJIS PEIICHUS TPAKTHYSCKUX 33]1a4.

B cBsi3M ¢ 3THM Tpu M3YYCHHU NpeAMeTa «XUMUSI» JTOMHHHUPYIONIEe 3HAYCHHE MPUOOPETAOT
TaKue IeNIU U 3a/1a4M, KaK:

ajanTanus OOy4YaloIUXCS K YCIOBUSAM JWHAMUYHO pPa3BUBAIONIETOCS MU, (GopMmupoBaHue
WHTCIUICKTYalbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CcaMOOOpa30OBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSTEIILHOMY MPHHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KM3HCHHBIX CUTYAIIUSX, CBA3aHHBIX
C BEIIECTBAMH M UX IPUMECHCHUEM;

(dhopMUpOBaHUE y OOYYAIONMIUXCS KIHOYECBBIX HABBIKOB (KIHOYEBBIX KOMIICTCHIIUM), HUMECIOIIUX
YHHUBEpPCAIbHOE 3HAUCHHUE IS PA3JIMYHBIX BUJIOB JACSATEIBHOCTH: PEIICHUS MPoOJieM, TIOUCKa, aHau3a U
00paboTku MH(POPMALIUK, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIBITA JCITCIBHOCTH, KOTOpas 3aHMMAaeT
BaXHOC MECTO B IIO3HAHWM XUMHUH, a TaKXKE JUIS OICHKH C TO3MIMH JKOJOTMYECKON 0€30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUECKHUX MTPOIIECCOB HA OPraHU3M YelIOBeKa U MPUPOIHYIO Cpeay;

pa3BUTUEC TI03HABATCIBHBIX HMHTEPECOB, HWHTE/UICKTyaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00y4aroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETAaTh HOBBIC 3HAHMSI TI0 XUMHH B COOTBETCTBUU C
JKU3HEHHBIMHU MTOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHBIC HH(DOPMAIIMOHHBIC TEXHOJOTHY IS TIOUCKA
Y aHaj3a yueOHOM U HAyYHO-TIONMYJIAPHON MH(POPMAIIMK XUMUYECKOTO COJICPyKAHHMS,

dbopMupoBaHHE W pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIHMATUBHOTO W JIOTHYECKOTO MBIIUICHUS,
HaOIIOJaTeTFHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOIWUMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHWU U MPOBEJCHIH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCTIHTaHUE y OOydarommxcsi yOexJAEHHOCTH B TYMAHHCTUYECKOW HAIpPaBIEHHOCTH XHMHU, €€
BaXHOW POJM B PEIICHUH TIOOATBHBIX MPOOJIEM PalMOHAIBHOTO IMPHUPOJONOIB30BAHNUS, MMOTIOJTHEHUS
JHEPreTHYECKUX PECYPCOB M COXpPAHEHHs IMPHPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOTUMOCTH
0OepeXHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY 3I0POBBIO, & TAKXKE MPUOOPETEHUsI OTBITa UCITOIE30BAHUS
MOJTyYEHHBIX 3HAHUHM NJIS TMPUHATUS TPAMOTHBIX PEIISHUH B CUTYaIUsX, CBS3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yueOHOM 11aHe cpeaHero o01ero oopa3oBaHus IpeaMeT « XUMUsD 0a30BOTO YPOBHSI BXOIUT B
COCTaB MpeaMETHOH 00sacTi « EcTecTBeHHO-HAYYHBIE TIPEAMETEI.

OO01ee 9rcno 4acoB, OTBENEHHBIX I M3YYCHUS XMMHH, HA 0a30BOM ypOBHE CPEIHETO OOIIEro
oOpa3oBanus, cocTaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henenro), B 11 ximacce — 34 yaca (1
4ac B HECIIO).



1. COAEPXKXAHUE OBYYEHMSI
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenMer opraHMYecKOM XUMHUU: €€ BOZHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOJIYYCHHH HOBBIX
BEILLECTB U MarepualioB. Teopusi CTpOCHUs OpraHudyecKux coenuHeHuid A. M. bytiepoBa, €€ OCHOBHBIE
nojoxeHus. CTpyKTypHble (HOpMyJbl OPraHHYECKMX BelIecTB. l'omosiorus, nzomepus. XUMHUECKasi
CBA3b B OPTaHUYECKUX COCIUHEHNSX — ONMHAPHBIE U KPAaTHBIE CBSI3H.

IIpeacraBnenue o KilaccCHpUKALMK OpPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHM4ecKux
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJIbHBIC Ha3BaHMS BAKHEHIIMX INPENCTaBUTENEH KIIACCOB
OpPraHWYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOABl W3YYEHUS BEUIECTB M HX MPEBPALCHUI: O3HAaKOMIIEHHE C
o0pa3uaMy OpPraHWYECKUX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOZAEIMPOBAHHE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOMIOACHHWE U ONHCAHUE JCMOHCTPALMOHHBIX OIBITOB MO MPEBPAIIECHUIO
OpPTaHMYECKUX BEIIECTB IIPH HArpEeBaHUH (TUTaBIIeHUE, OOYTIMBAHHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTHYECKUN pAll. MeTaH U 3TaH — NPOCTEeUINe MPEACTABUTENN
AIKaHOB: (U3UUECKUE M XMMHUYECKUE CBOWCTBA (peakUMy 3aMEIICHUS W TOPEHUs), HAXOXKICHHUE B
MIPUPOJIE, TOJIyYEHUE U TPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psAl. OTWIEH M MPONWIEH — MpOCTEHIINe
NPEACTAaBUTENN AJKEHOB: (u3uyeckne M XUMHUYECKHE CBOWCTBAa (peakuuy THAPUPOBAHUS,
raJloreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOJIMMEPHU3aliH ), TOJIyUICHNE U TPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u MetwnOyTtaauen-1,3: cTpoeHre, BaXHEUIIHE XUMIYECKAE CBOMCTBA
(peaxuus nonuMepusanun). [lomyuyeHne CHHTETUYECKOr0 KayuyKa U pe3uHBbI.

AJKHWHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH Psifl. AUETWIEH — MpOCTEHIIunit
NpEe/CTaBUTENh AaJKUHOB: COCTaB, CTpOeHUe, (U3NYEeCKMEe ¥ XUMHYCCKHE CBOWCTBA (peakKiuu
THIPUPOBAHMS, TAIOTEHUPOBAHNSA, TUPATAIIUH, TOPEHHUS ), TOYyUeHNE U IPUMEHEHUE.

Apensl. benzom: cocraB, crpoeHue, (QU3MUYECKHMEe W XHMHUYECKHE CBOWCTBAa (peakiuu
raJOTeHUPOBAHUS M HUTPOBAHUS ), IOJy4YEeHUE U IPUMEHEeHHe. T01yon. cocmas, cmpoeHue, puzuveckue u
Xumudeckue CeoUCmea (peakyuu 2an02eHUposanusi U HUMPOGAHUs), NOJYYeHUe U HNPUMEHeHUe.
ToxcumuHOCTh apeHOB. ['eHeTHdecKas CBA3b MEXIY YIJIEBOJAOPOAAMH, NMPUHAIEKAIIUMU K PA3ITUIHBIM
KJlaccam.

[IpupoHbIe UCTOYHUKH YTIIEBONOPOJOB. [IprpoaHEIi Ta3 U nomyTHeIe HedTsHbIE Ta3bl. HeTh 1
e€ mnpoumcxoxknenue. CrocoObl mepepaboTkum  He(TH: TIEPErOHKA, KPEKUHT  (TEPMHUYECKHH,
KaTaluTHYeckuil), muposu3. [IpoaykTel nmepepaboTku HedTH, UX TPUMEHEHHE B MTPOMBIIIJICHHOCTH W B
ObITy. KaMeHHBI# yroiib ¥ IPOIYKTHI €ro nepepadoTKy.

OKCTepUMEHTaIbHBIE METOABl HW3YYEHWS BEIIECTB W WX MPEBpAIleHUil: O3HAKOMJICHHE C
o0pa3iamu TIacTMacc, KaydyKoB M pe3uHbl, KouieKin «HedTb» 1 «YT0IbY, MOJIEIMPOBAaHHE MOJICKYIT
YTIIEBOIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIEHNE MPAKTUYECKONW PabOTHI: MONYyYEeHHE 3THJICHA U

M3Y4YEHHUE €TO CBOMCTB.

Pacuérnnie 3amaun.

BrranciaeHus 1Mo ypaBHEHHMIO XUMHYECKOW peakIuu (Macchl, 00bEMa, KOJIWYECTBA HCXOIHOTO
BEI[ECTBA WJIM TMPOMYKTAa PEAKIMH II0 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEICCTB WM MPOAYKTOB PEAKIIUH ).

Kucnopoaconep:xanue opranndeckue coeJuHeHus

[IpenenbHBIe OTHOATOMHBIEC CITUPTHI. METaHOM U 3TAHON: CTPOCHUE, PUBNICCKHE M XUMUYCCKHC
CBOMCTBa (peakIMy C AaKTUBHBIMA METAJJIaMH, TaJOTCHOBOJOPOJAMHU, TOpPEHUE), IPUMCHEHUE.



Bopoponubie cBsi3M MeXAy MOJEKylIaMu COHPTOB. [leiicTBMe MeTaHONa W 3TaHOJAa HAa OPraHU3M
YeJIoBeKa.

MHoroaToMHble CIHUPTHI. DTUJICHIJUKONIL W TIHUIEPHH: CTPOCHHE, (QU3NYECKHUE U XHUMHUYECKHUE
CBOWCTBa (B3aMMOJICHCTBUE CO ILNENOYHBIMH METAIJIAMH, KAYeCTBEHHAs peakUus Ha MHOTOATOMHEIC
cnupThl). JleficTBrue Ha opraHu3M 4enoBeka. [[puMeHeHne riuiepruHa U STUICHTITAKOJIS.

®eHOM: CTpoeHHE MOJEKYNbl, (QU3nYeckue M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoma.
[Tpumenenue denomna.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAeTH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHE
CBOMCTBA (peaKUH OKHCIICHUSI U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIIH), TOTYYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIC TMpefeibHble KapOOHOBBIE KHUCIOTHL. MypaBbHHAsT W YKCYCHas KHCIIOTBI:
cTpoeHue, (U3MYECKUe W XUMHYECKHE CBOWCTBa (CBOMCTBaA, OOIIME sl Kiacca KHCIOT, pPeaKIus
STepU(HKALNH), TIONyuYeHHe U MpuMeHeHne. CTeapuHOBasi W OJEWHOBask KUCIOTHI KaK MPENCTaBUTEIN
BBICIIMX KapOOHOBBIX KHCJIOT. MbLIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIOIIEE ACHCTBHE.

Crnoxuable 2QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3GupoB. Kupsbl.
I'unpoins xxupos. IIpuMeHeHne xKupoB. bronorudeckas posib )XKUPOB.

YrneBoapl: coctaB, KinaccuuKamus yriaeBoAoB (MOHO-, AW- WM Tojucaxapuisl). [mokoza —
MPOCTEHIINI MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHUSI MOJICKYJIbI, (PU3HYECKHEe M XMMHUYECKUE CBOMCTBA
(B3ammopetictBue ¢ ruapokcuaom meau(ll), okucneHne amMMuadHbIM pacTBOpoM okcuna cepebpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXIECHUE B TPHUPOJIE, NPUMEHEHHE, OMOJIOTUYECKas! POJIb.
®otocunres. PpykTo3a Kak H30Mep TIIOKO3BI.

Kpaxman w memmonoza kak mpupogHble momuMepbl. CTpoeHme Kpaxmalla W IEeJUTIONIO036I.
dusnveckrie 1 XUMUYECKHe CBOMCTBA KpaxMaia (THAPONIN3, KaYeCTBEHHAS PEaKIIHs C HOJIOM).

DKCTepUMeHTaIbHbIE METO/IbI M3YUYCHHUS BEIIECTB M MX MPEBpaIlleHu: MpoBeeHne, HAOI0IeHe
W OIMCaHWe JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX
crupToB (oKkuciIeHue dTanona okcuaoM menu(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOJIEHCTBHE TIIUIEpPHUHA
¢ runpokcunom menu(Il)), ampaerngoB (OKHCIIEHME aMMHAa4dHBIM PacTBOpoM okcuja cepedpa(l) u
ruapokcunom Meau(ll), B3amMopeiicTBue Kpaxmalia C HOIOM), IPOBEACHHUE INPAKTUYECKON pabOoThI:
CBOICTBA pacTBOpa yKCYCHOM KHCIIOTHI.

Pacuérnple 3anaym.

BrruricnieHuss 10 ypaBHEHUIO XUMHYECKOW peaknuu (Macchl, 00b&éMa, KOIWYECTBa HCXOHOTO
BEIIeCTBA HIIM TPOAYKTa PEaKIMH 10 M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOIHBIX
BEIECTB WJIH MPOAYKTOB PEAKIINH ).

A3oTcojepKale OpraHnIecKie COeTMHEHMSI.

AMHUHOKHUCIIOTBI Kak aM{QOTepHble OpraHuYecKkue coeAuHeHus. Dusznveckne W XUMHUYECKHE
CBOWCTBa aMUHOKHUCIIOT (Ha MpUMepe TiuurHa). bruonornueckoe 3HaueHue aMMHOKUCIOT. [lenTuapt.

Benku kak mpupoaHbIe BEICOKOMOJIEKYIISIpHBIE coennHenusl. [lepBuunas, BropuyHas U TpeTHUHAs
CTPYKTypa OesIkoB. XMMUYECKHE CBOMCTBA OEJIKOB: TUAPOJIM3, ACHATYpALHs, KaYeCTBEHHbIE PEaKLUN Ha
Oenku.

OKcIepuMEeHTaNbHBIE METOJIbl N3yUEHHS BELIECTB M MX MPEBpallleHUH: HAOMIOJeHNE U ONHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpalys OENKOB IPH HATPEBAHWH, I[BETHBIC PEAKIIUK OEITKOB.

BbicokomoJieKyIsipHBIE COeTUHEHHUS

OCHOBHBIE TIOHSTHS XUMHH  BBICOKOMOJICKYJSIPHBIX ~ COCIMHECHUN: MOHOMEp, MOJHMeEp,
CTPYKTYpPHOE 3BEHO, CTENeHb IMOJUMEPU3aIlH, CPEeIHSS MOJIeKylsipHas macca. OCHOBHBIE METOIBI
CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHNH — MOITMMEPHU3aIlUs U MOJNKOHACHCAITHS.

OKCTepUMeHTaIbHbIE METOABl HW3YYEHWS BEIIECTB W WX TMPEBpAlleHU: O3HaKOMJICHHE C
o0pa3amu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBA3H.

Peanmzarus MEXIpPEAMETHBIX CBsI3€d TpW HW3YYCHWH oOpraHudeckor xumumu B 10 Kiacce
OCYIIIECTBIISIETCST Yepe3 HCIOJIB30BaHHE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TMOHATHH, TaK W TMOHITHH,
SIBIISIOIUXCSA CUCTEMHBIMH IS OT/IENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OOmye ecTtecTBEeHHO-HAayYHblE MOHSTHA: SIBICHHE, HAYYHBIM (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHamu3, CHHTE3, KiacCUpUKalMs, T[EPHOANYHOCTh, HAOMIOACHUE, W3MEpEHHe, 9SKCIECPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Marepus, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyJa, JHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNno, 00BEM, arperaTHOE COCTOSHHE BelIeCTBa, (PU3MYECKHE BEIMYMHBI M E€IWHHIBI HX
MU3MEPEHHS.

Buonorus: kierka, opranusMm, Ouocdepa, oOMEeH BemlecTB B OpraHu3me, (HOTOCHHTES,
OHMOJIOTMYECKH aKTUBHBIE BelecTBa (OCTKH, YTIEBOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOIUTUBO, PECYPCHI.

TexHONOTHs: MUILEBBIE TMPOAYKTHl, OCHOBBI PALMOHANBHOTO THTAHUS, MOIOIIME CPENCTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuyeckue OCHOBBLI XMMUH

XuUMHUECKHUH 3JIeMEeHT. ATOM. SIIpo aroMa, M30TOMBL. DJIEKTPOHHAs 000704YKa. DHEPreTHICCKUE
YPOBHH, TOAYPOBHH. ATOMHBIC opOuTamu, s-, P-, d- smemenTsl. OCOOEHHOCTH pacHpeaAeICHUS
AJIEKTPOHOB TIO OpOWTAIsIM B aTOMax »JJEMEHTOB IEPBBIX UYETHIPEX MEPUONOB. OIIEKTPOHHASL
KOH(UTYpanus aTOMOB.

[lepuonuueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHtoB . . Menneneena.
CBs13b eproaMYEecKOro 3akoHa u Ilepuoguueckoil cuctemsl xumuueckux sneMentoB [{. . Menneneena
C COBPEMEHHOM TEOpUEHl CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX M CIOXHBIX BEIIECTB 0 TPyNIaM U TepHoaaM. 3HaueHHe
TIEPUOAMYECKOTO 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMUYECKas CBA3b. BHUIBI XUMUYECKOW CBs3M (KOBAJIEHTHASI HETOJSIPHAS U
MOJISIpHASI, WOHHASA, MeTaJutmdeckas). MexaHu3Mbl OOpa30BaHMs KOBAJICHTHOW XUMHUYECKOW CBSI3U
(oOMeHHBIN W JTOHOPHO-aKIENTOPHEIN). BomopomHas cBs3b. BaneHTHOCTB. DNEKTPOOTPUIIATENHHOCTb.
CreneHn okucieHusa. MoHBI: KaTHOHBI M aHUOHBI.

BemiectBa MONEKYISPHOIO U HEMOJIEKYJISIPHOTO CTPOECHHUSI. 3aKOH MTOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunel KPUCTATUIMYECKUX PEILIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAITMYECKON pEeIIETKU.

Ilonsatue o pucnepcHbx cucteMax. VICTHHHBIE W KOJUJIOMIHBIE pacTBOpbl. MaccoBas AOJs
BEILECTBA B PACTBOPE.

Knaccudukamuss HeopraHnmdecKux coequHeHWH. HoMmeHkiaTypa HEOpraHMYECKUX BEIIECTB.
TI'eneTnueckas CBsA3b HEOPraHUYECKUX BEUIECTB, MPUHAICKAIIUX K PA3IMYHBIM KJIacCaM.

Xumudeckas peaxius. Kiiaccudpukanus XMMUYeCKUX peakluii B HEOPraHMYECKOW U OPraHNnIeCKOn
XUMUU. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS M NPEBPALLCHUS SHEPIUU IpU
XUMUYECKUX PEaAKITUSIX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IHYHbIX (pakTopoB. OOpaTuMBbIe peakiiu. XUMUIECKOe
paBHOBecHe. DaKTOPHI, BIUSAIONIME HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipunnun Jle arenbe.

OnektpoymTryeckas aucconuanysi. CHIbHBIE U clTa0bie dIeKTPOIuThl. Cpena BOIHBIX PacTBOPOB
BEIIIECTB: KHCIIas, HEHTpalbHas, IICITOTHAS.

OKHCIIHTETLHO-BOCCTAHOBUTEIIBHBIC PEAKITHH.

OKCIEPUMEHTAILHBIE METOIBI M3YUCHHS BEIIECTB W MX IPEBPAIICHUN: JACMOHCTpAIUs TaOJHIl
«Ilepuoanueckass cucrema xumudeckux a3nemeHToB JI. M. MengeneeBa», wu3ydeHue Mojeen
KPHUCTAJUTMYECKUX PEMIETOK, HAOIIOMCHUE W ONMMCAHUE IEMOHCTPAIMOHHBIX W JTAOOPATOPHBIX OIBITOB
(pa3noxeHue TEPOKCHIa BOJOpPOAA B NPHCYTCTBUU KaTalu3aTopa, OIpenesicHHEe CpelIbl pacTBOPOB



BEIICCTB C TOMOIIBI0 YHUBEPCAIHHOIO WHIUKATOPA, PEAaKIMH HWOHHOTO OOMEHa), NPOBEICHUE
MPaKTHYECKON paboThl « BrusHue pa3nuyHbIX (PakTOPOB HA CKOPOCTh XUMUYECKOH pPEaKIIuny.

Pacuérnbie 3anaun.

Pacuétel mo ypaBHEHUSM XUMHUYECKUX PEaKIMi, B TOM 4YHUCJIE TEPMOXMMHUYECKUE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSITHUS «MACCOBAsI TOJIA BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenune nemeramoB B [lepuoguueckoi cucremMe XxuMudeckux aneMenToB . U.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MYECKUE CBOWCTBA HEMETAIUIOB. AJLIOTPOIUS
HEMETAJUIOB (Ha MpUMEpe KUCIOpoia, cephl, pocdopa u yriepoaa).

XVUMUYECKHE CBOMCTBA BAKHEHUIINX HEMETAIUIOB (TAJIOT€HOB, cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCITUHEHHH).

[IpuMeHeHNE BaXKHENIITMX HEMETAJUIOB U UX COECITMHEHUI.

Meramibl. 1lonoxxenne meramnoB B Ilepuonnueckoil cucreme xumudeckux snemeHtos . M.
MenneneeBa. OCOOCHHOCTH CTPOSHUS AJIEKTPOHHBIX 000JIOUEK aTOMOB MeTayuioB. O0mue duznueckue
cBoiicTBa MeTauioB. CIIaBbl METAJIIOB. DIIEKTPOXUMHUUYCCKUN P HAPSSKEHUHA METaJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHMINIMX METANIOB (HATPHUM, Kalui, KadblUWA, MAarHUW, aTlOMUHHMA,
[UHK, XPOM, JKeJIe30, ME/Ib) U UX COSTUHCHUI.

OO61ue crocoObl MoTyueHUs MeTauioB. [I[pUMeHEeHNE METaNIOB B OBITY M TEXHHKE.

OKCIepUMEHTAILHBIE METOABl M3YyUCHHUS BEIISCTB W HX MPEBPAIICHUI: H3YdCHHE KOJUICKIIUU
«Metaiel ¥ CIUIaBbl», 00pa3I[OB HEMETALIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3a]lad, HAOJI0JICHUE U
OTHCaHWe JEMOHCTPAIMOHHBIX W JaOOpaTOPHBIX OIBITOB (B3aWMMOAEHUCTBHE THAPOKCHIA ATIOMHHHUS C
pacTBOpaMu KHCJIOT U IeJI0Yel, Ka4YeCTBEHHBIE PeaKIi Ha KATHOHBI METAJUIOB).

PacuérHeble 3agaun.

Pacu€rel Macchl BemiecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJMYECTBY BEIECTBA, MAcCe HIIN
00BEMY OZTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIECTB, paCYEThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEUIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xumum B 00€CIEYeHHWH O3KOJOTHYECKON, SHEPreTHUECKOW W THINEBON O€30MacHOCTH,
pa3BUTUM MeIULUUHEL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIIAX TPOMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIIHX
BEILECTB.

YenoBek B MHUpE BELIECTB U MaTEpPUANIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE =~ MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaibl MJI1 3JIEKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIECKHE U MUHEPAILHBIC yI0OPECHHUS.

Xumusl U 3J0pOBbE UETOBEKA: MpaBHUJia HCIOIb30BaHUS JICKAPCTBEHHBIX IMPENapaToB, MpaBuUiia
0€301MacHOT0 UCIONB30BAHMSI ITPETIAPaTOB OBITOBON XUMUH B ITOBCEIHEBHON KU3HU.

MexmpeaAMETHBIE CBSI3H.

Peanuzanusi MeXnpeIMeTHBIX CBA3eH NpPH HM3ydYeHHUH oOIIeld M HeopraHuyeckod xumuu B 11
KJIACCE OCYIIECTBIISETCS 4Yepe3 HKCIIONb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX IOHSATHH, TaK U
TTOHSTHH, SIBISIFOIITNXCSI CHCTEMHBIMU JJISI OTACITBHBIX IIPEIMETOB €CTECTBEHHO-HAYIHOTO ITHKIIA.

OO01Ke eCTeCTBEHHO-HAyuYHbIe IOHATHS: Hay4dHbIH (hakT, TMIIOTE3a, 3aKOH, TEOpHs, aHau3,
CHHTE3, KJjacCU(HUKAIMs, TEPUOANIHOCTh, HAOIIOJCHHE, DKCICPUMEHT, MOJCIHUPOBAaHUE, H3MEPCHUE,
SIBJICHHE.

®u3uka: Marepusi, DSHEpPrusi, Macca, aToM, »JJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTbD, MOJICKYJIa, SHEPTeTHUECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHHE
BEIIECTBA, (PU3NUECKUE BETMIMHBI U CTUHHIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: xnerka, opraHusM, dKocHUCTeMa, Omocdepa, MaKpo- M MHUKPOIIEMEHTH, BUTAMUHBI,
0OMCH BEIIECTB B OPTaHHU3ME.

Teorpadus: MuHEpasbl, TOPHBIC TOPOJBI, MOJIE3HBIC HCKOMAEMBIE, TOTUIUBO, PECYPCHI.



TexHoJIOrHS: XHMUYCCKas OPOMBINUICHHOCTh, MCTAJUIYpPIrusd, MNOPOHU3BOACTBO CTPOUTCIBHBIX
MaTcpuajioB, CEIIbCKOXO03SMCTBCHHOE MMpOU3BOACTBO, MHUIICBAA MPOMBIINIJICHHOCTD, (bapMaueBTqucxaﬂ
IMPOMBIIIJICHHOCTb, IHPOHU3BOJACTBO KOCMETHYCCKHUX MPEIapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTcpuajioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHUH.



2. IUVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOITPAMMBI IO XWMHH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHUS OOYYaIOIIMMHUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUS (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHhIM). HayuHo-
METOANYECKON OCHOBOH Uil pa3padOTKU IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IIPOIPaMM CPEIHErO
o011ero o0pa3oBaHusl ABJSIETCS CUCTEMHO-IESTEIbHOCTHBII MTOIXO.

B cootBeTcTBUN € CUCTEMHO-AEATEIBHOCTHBIM MIOIXOIOM B CTPYKTYPE JIUYHOCTHBIX PE3yJIbTaTOB
OCBOCHHS INpenMeTa «XUMHA» Ha YPOBHE CpPEAHEro oOmero oOpa30oBaHUS BbIIENEHBI CIEAYIOLIUE
COCTaBJISIOLINE:

OCO3HaHWE OOYYalOIIUMHUCSH POCCHHCKON Tpa)kIMaHCKOH WISHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH ¥ CAMOOIIPEICIICHHIO;

HaJIN4Me MOTHUBALIMH K 00YUIEHUIO;

LIeJICHANPABJICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHWH JUYHOCTH HA OCHOBE KIIOUYEBBIX
[EHHOCTEH M UCTOPUYECKUX TPATUINI 0a30BOM HAYKH XVMHM;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCS PYKOBOACTBOBATHCSI B CBOCH JAEATENBHOCTH
LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIINMH LEJIOCTHOW CHCTEME XUMHUUECKOT0 00pa30BaHus;

HaJIM4ME TPABOCO3HAHMS 3KOJIOIMYECKOH KyJIBTYPBl M CIIOCOOHOCTH CTaBUTH LIEHM U CTPOUTH
JKU3HEHHBIC TIJIaHBbI.

JIMyHOCTHBIE pe3yabTaThl OCBOCHMS IMpeaMeTa «XHUMHs» AOCTHIAalOTCA B €AMHCTBE Y4eOHOH M
BOCIIUTATENBHON JIESTEIBHOCTH B COOTBETCTBUM C I'YMaHUCTHYECKHMH, COLMOKYJIBTYPHBIMH, TYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HJeaJaMHd POCCHHCKOTO TPa’KAaHCKOro OOILIecTBa, NPUHATHIMUA B
o0miecTBe HOPMaMH M TpaBWJIaMH IOBEACHUS, CIOCOOCTBYIOIIMMH HpOLECCaM CaMOIIO3HAHMS,
CaMOPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00yYaroImuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IMpeaMeTa «XUMHSD» OTPaKalT cHOPMHUPOBAHHOCTH OMBITA
MO03HABATENFHON M MPAKTUYECKOW JEATEIBHOCTH OOYHAIOMIMXCS M0 Pealn3alii MPUHSATHIX B 00IIEeCTBe
HeHHOCTeﬁ, B TOM YHCJIC B YaCTH:

1) rpaskaaHCKOro BOCIMTAHUS!

0CO3HaHMUsI 00YYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOTIOPSIIIKY;

MMPEACTABJICHUA O COLMAIIBHBIX HOPMaX U IpaBUjiaX MEKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOfI ACATCIIBHOCTH IIpU CO3IaHUU y‘Ie6HI)IX ITPOCKTOB,
pEeUICHUN y‘-Ie6HBIX 1 MO3HABATCJIbHBIX 3a7a4, BHINMOJTHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH TOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI JIPYTHX MHpU
AHAJIN3C pa3JINYHbIX BUJ0B yqe6H0171 JACATCIBbHOCTH,

2) naTpMOTHYECKOT0 BOCTINTAHMA:

IEHHOCTHOT'O OTHOIICHHA K UCTOPHUICCKOMY U HAYYHOMY HACJICAUIO OTEYECTBEHHON XUMUH,

YBaXXCHHA K IIPOLECCY TBOPYECTBA B obmactu TECOpHUU M MPAKTHYCCKOro IMPUMEHCHUA XUMHHU,
OCO3HAaHUA TOI'O, YTO IAOCTHIKCHHA HAYKHW €CTb PE3YJbTAaT MJIMUTCIBHBIX Ha6J'IIO}IeHI/II71, KpOIIOTJIMBBIX
OKCIICPUMEHTAIIBHBIX ITIOUCKOB, ITIOCTOAHHOI'O TpyJda y‘-IéHI)IX " IMPAKTHUKOB;

HMHTEPECA U IMO3HABATCIIbHBIX MOTHBOB B ITIOJYUYCHHU M IOCICAYIOUIEM aHaInu3€ I/IH(l)OpMaHI/H/I (6]
HEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOMN XUMUY;

3) AyXOBHO-HPABCTBECHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUs, ’TUYECKOT0 ITOBEICHHUS;

CIIOCOOHOCTH OIIGHUBATh CUTYalld, CBS3aHHbIE C XMMWUYECKUMH SIBICHHSAMH, W IMPHHUMAThH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICH Ha MOPaJlbHO-HPaBCTBEHHBIE HOPMBI M [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE M MOCTYIKHA CBOUX TOBAPHILEH C MO3ULINN HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHHUE MOCIIEICTBUIA 3TUX MOCTYIIKOB;



4) popmMupoBaHus KyJIbTYPbI 310POBBS:

NOHUMAaHUsl IIGHHOCTeW 3J0poBOro W Oe3omacHOro o0paza JKHM3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PM3NYECKOMY U TICHXHYECKOMY 370POBbBIO;

COOIIOICHNs TIPaBIII 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, MIOBCEJHEBHOM )KU3HU U B
TPYJOBOH €ATENBHOCTH;

MOHUMAaHUsI [ICHHOCTH MPaBWJ MHIMBHIYaJbHOTO M KOJJICKTHBHOTO 0€30MacHOrO IMOBEACHHS B
CUTYaLUAX, yTPOXKAIOIINX 3I0POBBIO U JKU3HHU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUH W HENpUATHS BPEAHBIX NPUBBIYCK (YMOTPEONECHUS  aJKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTHBHONH KOMIIETEHTHOCTH B Y4EOHO-HCCIIEIOBATEIbCKOM NESITENbHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPUECKON U APYTHUX BUAAX AEATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE y4JacTHE€ B PEUICHHH IMPAKTHUYECKUX 33]ad COLMAIbHON HalpaBI€HHOCTU
(B pamMKax cBOero Kiacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY H3yUeHHIO Mpodeccuil pa3iIMyHOTO poja, B TOM YHWCIIE Ha OCHOBE
MIPUMEHEHUS NPeAMETHBIX 3HAaHUM 110 XUMUH;

YBa)XKEHUA K TPYAY, JIOJIM Tpyia U pe3ysibTaTaM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYAIBHON TpaeKTOpUU 0Opa3oBaHus, Oymyiei
npodeccu M pealn3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTMYECKH LIeJIECOO0Pa3HOro OTHOLICHUSI K NPUPOJE, KaK UCTOYHHUKY CYILECTBOBAHMS KU3HU
Ha 3emie;

NOHUMAaHUsl TJI00aJbHOTO XapakTepa SKOJIOTHYECKUX NpoOiIeM, BIUSHHUS 3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHNE TIPUPOAHOMN U COLMAIBbHON CPEIBI;

OCO3HAaHMS HEOOXOAWMOCTH HCIIOJIBb30BaHUSA JOCTHKEHUH XHMMHUHU Ul PpEIIeHHs BOIPOCOB
paIOHAIBHOTO IPUPOAONIOIB30BaHMS;

AKTHBHOTO HENPUATHS ACHUCTBUI, NMPUHOCALINX BPEN OKpYXarolled MPUPOJHOW cpene, YMEHUs
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUI H
MPeOTBPAIaTh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTHUYECKOTO MBIIIIEHHS, IKOJIOTHIECKON KYJIBTYPBI, ONBITA JEATEILHOCTH
9KOJIOTUYECKOW  HAIIPABIICHHOCTH, YMEHHS  PYKOBOJACTBOBaTbCSI MMM B IO3HABAaTEIbHOM,
KOMMYHHKATUBHOW M COLMAIbHOM MPAaKTHKE, CIOCOOHOCTH W YMEHHMsI AKTHBHO IPOTHBOCTOSTDH
uzaeosoruu xemodooduu;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayK{ M 00IIeCTBEHHOM NMPaKTHKH;

MOHUMAaHUs cnenn(UK XUMUHM KaK HayKH, OCO3HaHMS €€ posr B JOPMUPOBAHUN PALMOHAIBEHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM LEOCTHOIO MPEACTABICHUS 00 OKpYXKAroIeM MHUpE KaK O €IHHCTBE
NPUPOJBI M YEJIOBEKa, B IMO3HAHWW MPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHWH MPOOJIEM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JJII COBPEMEHHOW IMBWIM3AIMH: B €&
TYMaHHCTHYECKOI HAINpaBI€HHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaT€pHaIbHOW KYJIbTYPHI,
pelIeHUN IT100abHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHsI UYEJIOBEUECTBA — CHIPHEBOM, 3HEPreTHYECKOH,
IUILIEBON M HKOJOIMYECKOM 0€30MacHOCTH, B Pa3sBUTUU MEIUIMHBI, 00ECIIEYEHUH YCIOBUM YCIIELIHOTO
TpyJia U SKOJIOTMYECKH KOM(OPTHOMN KU3HN KayKI0TO WiIeHa OOIIEeCTRa;

€CTECTBEHHO-HAy4YHOU I'PAMOTHOCTH: TIOHUMaHUs CYIIHOCTH METONOB MTO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJy4aeMble 3HAHMS JUIS aHAIM3a U OOBSICHCHUS
ABJICHUH OKpPY)KAIOLIEro MHUpa W INPOUCXOIAIIMX B HEM WM3MEHEHHMH, YMEHHUs JieJlaThb OOOCHOBAHHBIE



3aKIJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOIIMXCA JaHHBIX C LENBI0 MOITYYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIHO HCIIONB30BaTh XMUMHUYECKHAE 3HAHUS Uil pelleHus MmpoOiieM B
peabHbIX )KU3HEHHBIX CHTYaIUIX;

MHTepeca K MO3HAHUIO U MCCIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M caM000pa30BaHMIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHHI 1O XUMHH B COOTBETCTBUU C )KMU3HEHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K OCOOCHHOCTSIM TPY/Aa B pa3iMyHbIX cepax npodecCHoHaIbHOM AesITeNbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHHUS Y4EOHOTO MpeaMera «XUMHS» Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHsI BKIIIOYAIOT:

3HAYMMBIe i1 (DOPMHPOBAaHUS ~ MHPOBO33PEHHUS  OOYYAIOIIUXCS  MEKAUCUUILTHHAPHBIC
(MexnpeaMeTHbIE) OOILICHAYYHBIE MOHSATHS, OTPAXKAIOMIME ILEIOCTHOCTh HAYYHOH KapTUHBI MHUpa H
CHCHI/I(bI/IKy MCTOJOB IMO3HAHUA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HAayKaX (MaTCpI/IH, BCIIECTBO, SHEPIuUs,
sSIBJICHHE, TPOIIECC, CHCTEMa, HAyYHBIH (DAKT, MPHUHIUIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UccieIoBaHne, HaOIoICHHE, H3MEPEHHUE, SKCIICPUMEHT | IPYTHUE);

yYHUBEpCaJbHbIC y4YeOHbIC NCHCTBUs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATHBHBIC),
obecrnieunBaroiue (GpopMUpoBaHHE (YHKIIMOHAIBLHOH TPAMOTHOCTH M COLHUAIbHOW KOMITCTCHIIUU

o0yJaronmxcs;

CIIOCOOHOCTH 00y4Jaromuxcst UCTIONIb30BaTh OCBOCHHEBIC MEXTUCIUTUTMHAPHBIE,
MHPOBO33pEHYECKUE 3HAHMS M YHHBEpCaJIbHbIC y4eOHbIe JEHCTBUS B IO3HABATENFHON M COIHAIBbHOMN
HPaKTHKE.

MeranpeaMeTHble  pe3yibTaThl  OTPaXalOT  OBJAJCHWE  YHUBEPCAJIHHBIMH  YIEOHBIMHU
MO3HABATENFHBIMUA, KOMMYHUKATHBHBIMU M PETYISATUBHBIMH JEHCTBUSIMU.

OBJjaieHUe YHMBEPCAJIbHBIMYU Y4eOHbIMH O3HABATEIbHBIMY /1€ CTBUSIMU:

1) 6a3oBble JJOorMYecKHe IelicTBUS:

CaMOCTOSTENHHO (hOPMYIIMPOBATh M aKTYalIM3UPOBATh POOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEIETIATh LENH JCATENbHOCTH, 33/1aBasi TapaMeTPhl U KPUTEPUU WX JOCTHIKEHUS, COOTHOCUTh
PE3yIbTaThI ICATEIBHOCTH C TIOCTABICHHBIMH LEISIMH;

WCIIONIb30BaTh P OCBOCHUHW 3HAHWH MPHUEMBI JIOTHUECKOTO MBIIUIEHUS! — BBIICISITh XapaKTepHBIC
MIPU3HAKYU TOHITHHA M yCTaHABJIWBATh UX B3aWMOCBS3b, HCIIOJB30BAaTh COOTBETCTBYIOIIUE TTOHITHS IS
00BSACHEHHS OT/IEIBHBIX (DAKTOB U SBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUU JIJIs KITACCU(DUKAIIMHU BEIIECTB ¥ XUMHUUECKUX PEaKITHIA;

YCTaHABIUBATh IPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY U3YUaEMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PaCCYKIACHUA (I/IH}IYKTI/IBHI)IG, JACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBISIBJISATH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B pACCMaTPUBACMBIX SIBICHUSX, (OPMYyITUpOBAaTh BBIBOJALI U
3aKITIOUCHUST;

IIPUMCHSATH B IPOLICCCE MO3HAHUA, UCIIOJIb3YEMBIC B XUMHUU CUMBOJIMYCCKUEC (3HaKOBBIe) MOICIIH,
HpeO6pa3OBBIBaTI) MOZICIIbHBIC MPEACTABIICHUA — XUMHYECKHAI 3HaK (CI/IMBOH) QJICMCHTA, XUMHYCCKaA
dbopMmyiia, ypaBHEHHE XUMHUECKOM peakliy — IPU PEHICHHUH YIEOHBIX MO3HABATEIbHBIX M MPAKTHUYCCKUX
3aaa4, NpUMCHATL Ha3BAHHBIC MOJCIIBHBIC IIPCACTABICHUA IJId BBIABJICHUA XapaKTCPHBIX ITPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKHUX PEaKInii.

2) 6a3zoBble HccIeA0BaTeIbCKHe AeiicTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMHUECKUX PEaKITHiA;

(bopMyITHPOBaTh 1SN W 33J]a4d HCCIICAOBAHMS, MCIIONB30BATh MIOCTABICHHBIC M CAMOCTOSATEILHO
c(hopMyIMpoBaHHBIE BOMPOCH B KadecTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HhOPMHPOBAHUS
TUTIOTE3bI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYKICHHIA;



BIaJE€Th HAaBBIKAMH  CaMOCTOATEIBHOIO  IUIAHMPOBAHHUS W TPOBEIEHUS  YUYEHHUYECKHX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATL yMEHMs HAOMIOJAaTh 3a XOJOM MpoLEcca, CaMOCTOSTENbHO
MPOTHO3UPOBATh €r0 Pe3yNbTaT, POpPMyITHUPOBAaTh OOOOIIEHUS M BBHIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
Pe3yAbTaTOB UCCIIEIOBAHUS, COCTABIIATH OOOCHOBAHHBINA OTYET O MPOJETAHHON PaboTe;

npruoOpeTaTh OMBIT YYEHHMYECKOH MCCIIEOBATEIbCKOM M MPOEKTHON AEATENLHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY MOWCKY METOJOB PEILEeHHs MPaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHMSL.

3) padora c uHpopManmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX HCTOYHHMKAaX HWH(opMmanmu (HayyHO-TIOMyJISApHAs JHTEpaTypa
XHUMHYECKOTO COJEpKaHus, CIpaBoOvHbIe MocoOus, pecypcsl MHTEepHETa), aHATM3UPOBaTh WHPOPMALIUIO
pPasNMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OLEHMBAaTh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUNBOCTb;

(bopMynHUpoBaTh 3aIPOCHl U MPUMEHSATH Pa3IMYHbIE METOBI NPH TOMCKE U 0TOOpe WHPOPMALIUH,
HEOOXOTUMOM ISl BBITTOJTHEHUS YUE€OHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCMOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHH |
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMANBbHYIO (opMy mpencTtaBieHus HHGOpMAUU (CXEMBI,
rpa Ky, AUArpaMMBbl, TaOJIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KauecTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOW WHPOpMAIUCH:
NPUMEHSTh MEXKINpeaAMeTHbIe ((U3UUecCKue ¥ MareMaTh4ecKue) 3HaKH M CHMBOJIBL, (POpMYIIHL,
ab0peBHaTypbl, HOMEHKIIATYPY;

MCIIOJIB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIIHOCTH.

OBiajeHHne yHUBEPCAIBHBIMUA KOMMYHHKATHBHBIMH 1CHICTBUSIMH:

3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIAaeMOH TeMbl B XOAE JAWajiora W/WIM JHUCKYCCHUH,
BBICKa3bIBaTh MW, (HOPMYIMPOBATH CBOU IPEIJIOKEHHUS OTHOCHTENILHO BBIIOJIHEHHS MPEIOKEHHON
3a/1a4y;

BBICTYNaThb C IMpPE3€HTAlMEl pe3yJbTaTOB IIO3HABATENBHOM JEATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBINOJIHEHWH XHMHYECKOIO JKCIIEPHMEHTA,
NPAaKTUYECKOW pabOThI IO UCCIIEIOBAHUIO CBOWCTB M3y4YaeMbIX BELIECTB, pealu3alii yueOHOro MPOoeKTa
1 GOPMYNHPOBATh BBIBOJBI 110 PE3yJIbTaTaM NPOBEAEHHBIX UCCIEIOBAHUM MTyTEM COTTIACOBAHMS MO3HULIUH
B X0J1e 00CyXJeHUs1 1 00MEHa MHEHHUSIMH.

OBnajeHue YHUBEPCAIBHBIMHI PeryJIATHBHBIMH JeHCTBUSIMM:

CaMOCTOSTEIBHO MJIaHUPOBATH M OCYLIECTBIISATH CBOKO MIO3HABATEIBHYIO IEATEIBHOCTD, ONPEAEIsI
e€ menM W 3alaud, KOHTPOJIMPOBAaTH M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MpEAaracMblii
ITOPUTM JAEUCTBHH NpPU BBHIOJHEHWM Y4YeOHBIX M HCCIEAOBATENbCKHUX 3a/ad, BHIOMpaTh Hamboiee
3¢ eKTUBHBINA cITOCO0 MX PEHIeHUs ¢ y4ETOM MOIYyYeHHs] HOBBIX 3HAHHH O BEIIECTBAX U XUMHUYECKHX
peaxknusx;

OCYILIECTBISATH CAMOKOHTPOJb CBOEH JIEATENIBHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHHUS Kypca « OpraHudeckas XUMHSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTL TIPEACTABICHUA O XUMHYECKOW COCTaBIIAIONICH €CTECTBCHHO-HAYJIHOMH
KapTHUHBI MHUPa, POJIM XHUMUH B MTO3HAHWUH SBJICHUNA TIPUPOIBI, B (DOPMHUPOBAHWHU MBIIIJICHUS U KYJIBTYPHI
TUYHOCTH, €€ (QYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIWUMOHW JJIsl peIleHHs MPAaKTUYeCKUX 3a/ad U
9KOJIOTHYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

BJIQICHWE CHCTEMOW XWMHYECKHX 3HAHWMA, KOTOpas BKIIOYAET: OCHOBOIIONATAIOIINE TOHSTHS
(XMMUYecKHil ~ dJeMEHT, aroM, DJJEeKTpOHHas o00oJlouKa aromMa, MOJIeKyJa, BaJCHTHOCTH,



3JIEKTPOOTPHULATEIBHOCTh, XUMHUECKasi CBS3b, CTPYKTypHas Qopmyina (pa3BEpHyTas M COKpaiiéHHas),
MOJIb, MOJISIDHAs Macca, MOJPHBIM 0O0BEM, YIiaepoJHbI ckeneT, (yHKIMOHANbHAS TPYyIIa, pagukal,
MU30MEpUsi, U30MEPBL, TOMOJIOTUYECKUN Psifi, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOJL U a30TCOAEpXKAIINE
COEJIMHEHMsI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHBIE COEIMHEHUS); TEOPUH U
3aKOHBI (TEOpHsI CTPOCHUSI OpraHuyeckux BemecTB A. M. ByTiepoBa, 3aKoH COXpaHEHHSI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUIN A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEXKallue B
OCHOBE TIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOIOTHIECKUE CBEACHUS O
CBOWCTBAxX, COCTaBe, MOJIYYCHUH M O€30MAaCHOM HCIIOJIb30BAHUHM BaKHEHIIMX OPraHMYECKUX BEIICCTB B
OBITY M IPAKTUUECKON AEATENTFHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBISBIISITH XapaKTEpPHbIC TPU3HAKM MOHATHH, YCTaHABIMBATh HX
B3aMMOCBS3b, MKCIIOJIB30BATh COOTBETCTBYIOIME TMOHATHS IPU OIUCAaHUM COCTaBa, CTPOEHUS U
MPEBPAILEHUI OPraHUYECKUX COESTMHEHHUI;

cOPMHUPOBAHHOCTh YMEHHUH UCIIOJIB30BaTh XUMHYECKYI0 CHMBOJMKY [JISI COCTaBIICHHS
MOJIEKYJISIDHBIX WU CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (GOpPMYJ OpPraHUYECKHUX BEHICCTB H
YpPaBHEHUH XHMHYECKHX peaKIMUH, H3rOTaBIMBaTh MOJEIHM MOJIEKYJl OpPraHWYeCKHX BEIIeCTB MJIs
WUTIOCTPALIMU UX XMMUYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOEHUS;

cOPMHUPOBAHHOCTh yMEHHI YCTaHaBIMBATh MPUHAAJICKHOCTh HW3YYCHHBIX OPraHUYECKUX
BEIIECTB M0 WX COCTaBy M CTPOCHUIO K ONpeAeiIEHHOMY KiacCy/Tpymie COeIWHEHUH (yTIeBOIOpOIbI,
KHCJIOPOJ U a30TCOJEpIKaIllle COEAMHEHUS, BHICOKOMOJIEKYJIIPHbIE COeNWHEHUs), 1aBaTh UM Ha3BaHUS
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpUBOAUTE TPUBHAIBHBIC HA3BAHUS OTAEIBHBIX
OPTaHWYECKUX BEIIECTB (ITHIIEH, TPONWJICH, AaleTHJIeH, JTWICHININKOIb, TJHLIEPHH, (eHo,
dbopManbplern, aneTalnbAeTH], MYypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBas KHCJIOTA,
CTeapuHOBasI KMCIIOTa, TIF0K03a, (PPYKTO3a, KpaxMal, IeJITI0I03a, TITHIIH);

c(hOpMHUPOBaHHOCTH YMEHUSI OTIPEAEISATh BUIBI XUMUYECKON CBS3HM B OPTaHUYECKUX COCTUHEHHSIX
(omuHApHBIC U KPATHBIC);

c(hOpMHUPOBaHHOCTH YMEHHS MPUMEHSITD ITOJIOKEHUS TEOPUU CTPOCHHS OPTaHMYECKUX BEIIECTB A.
M. BbytnepoBa sl OOBSCHEHHS 3aBUCHMOCTH CBOHCTB BEIIECTB OT MX COCTaBa W CTPOCHHS, 3aKOH
COXPaHEHUS1 MacChl BEILIECTB;

c(hOpMHUPOBaHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOSHUE, (PU3NYECKHE W XUMHUYECKUE
CBOICTBA TUITMYHBIX MPECTABUTENEH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STUJICH,
MIPOMWIICH, aleTWwieH, Oytanuen-1,3, meTmnOyraauneH-1,3, OeH30J7, METaHOJ, 3TAHOI, STHIICHTIUKOIb,
rmneprH, (EHON, aleTanblern]l, MypaBblHAS U YKCYCHAash KHUCJIOTHI, TIOKO3a, KpaxMal, IeJUToiI03a,
aMUHOYKCYCHasi KHCIIOTa), WJUIFOCTPUPOBATh TEHETHUYECKYIO CBSA3b MEXAY HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XMMUYECKUX PEAKLUI C UCIIONB30BaHUEM CTPYKTYPHBIX hopMyT;

c(OpMHPOBAHHOCTh YMEHMS XapaKTEpU30BaTh HCTOYHHMKH YIJIEBOJOPOAHOTO CHIPbA (HE(Tb,
NPUPOAHBIA Ta3, Yrojb), CIOCOObI MX TMEpepadOTKM M MNPAaKTHYECKOe MPHMEHEHHE MPOLYyKTOB
nepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHUS 10 XMMHYECKHMM YypaBHEHHUSIM (Macchl,
00bEMa, KOJMMYECTBa MCXOJHOTO BEIIECTBA WJIM NPOLYKTa PEAaKLUUU 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOAHBIX BEIIECTB MIIH MPOAYKTOB PEaKIINN);

c(hopMUPOBAaHHOCTh, YMEHHH BIANETh CHCTEMOW 3HAHWA OO0 OCHOBHBIX METOJIaX HAyJHOTO
MO3HAHMS, HCIONB3YEMbIX B XMMHH NPHU H3yUYEHHH BEIIECTB M XUMHUYECKHUX fABIEHHH (HaOIromeHwe,
M3MEpeHHe, JSKCIIEPUMEHT, MOJEIMPOBAHME), HWCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHHUS IS
NPUHATUS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;;

c(hopMUPOBAaHHOCT, YMEHHU COOJIONATh TIPaBHJIa TIOJB30BAHMS XUMHYCCKON TIOCYyHOH U
JmabopaTOpHEIM O0OpPYIOBAaHWEM, a TAaKXKE IIPaBHJIa OOpAIECHHS C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITTOJIHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAaHHOCTh yYMEHUH IUIAHUPOBATh W  BBHIONHATD XHUMHYECKHH  DKCIIEPHMEHT
(mpeBpaleHusi OpraHuvecKuX BEIIECTB NMPU HATPEBAHWH, MOIYYEHHE STUJICHA U M3YUYCHHE €ro CBOWCTB,



KayeCTBEHHbIC PEAaKIHWU OPraHMYECKHX BEIIECTB, JAEHATypalus OCIKOB NpPU HarpeBaHHWHU, LBETHBIC
peaknuu OeNKOB) B COOTBETCTBHU C MPAaBUIIAMHU TEXHUKU 0€30MaCHOCTH MPU OOpaIlleHHH C BEIIECTBAMH U
nabopaTopHBIM O0OPYAOBaHHEM, MPENCTABIATH Pe3YyJIbTAaThl XUMHYECKOTO SKCIEepUMEHTa B Qopme
3allUCH YpaBHEHHH COOTBETCTBYIOUIMX pEakUWd U (OpMYJIHpPOBaTh BBIBOABI Ha OCHOBE OTHX
pe3yJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHHMH KPUTHYECKH AaHaJIM3UPOBaThb XHMHYECKYI HH(pOpMAaIuio,
MOJyYaeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeAcTBa MacCOBOW MH(popManyu, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJNIIOAATh MPaBUiIa SKOJOTHUYECKH LEeNeCO00pa3HOro MOBEICHHS B
OBITY W TPYJOBOW JIESTENbHOCTH B LEJSIX COXPAHEHHUS CBOETO 3I0POBbSI M OKPYKAIOIIEH MPHPOIHOMN
Cpellbl, OCO3HAaBAaTh OMACHOCTh BO3/AECHCTBUSA HA JKHUBBIE OpPTaHM3MBl OMNPEACIEHHBIX OPraHUYEeCKUX
BEIICCTB, MOHMMas cMbicn mnokazatens I[IJIK, mosicHATh Ha mnpuMepax crnocoObl yMEHBIIEHHS |
IIPEAOTBPALICHNS UX BPEAHOIO BO3ICHCTBHSI HA OpPTraHU3M YEJIOBEKa;

JUIA o6yqa}ou11/1xc;1 C OrpaHU4YC€HHBIMH BO3MOXHOCTAMHA 3J0POBbA: YMCHHUEC NPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHWA BCHICCTB U XUMUUCCKUX HBHCHHﬁ;

JUI CIIeNbIX W cHa0OBHIAIIMX OOYYaroOIIMXCS: YMEHHE HCIOJIb30BaTh PElbe(HO-TOUCHHYIO
cucteMy obo3HaueHuit JI. bpaiins st 3anucu XuMu4Ieckux Gopmya.

11 KJIACC

[MpeameTHBIe pe3yabTaThl OCBOCHUS Kypca «O0mIas 1 HeopraHuUecKasi XUMUSD) OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHHUNA: O XWMHUYECKOH COCTaBISIONIEH eCTeCTBEHHO-HAYyYHOU
KapTUHBI MUPA, POJIM XUMHHU B [TO3HAHUH SIBJICHUI MPUPOABI, B (POPMUPOBAHUHN MBILUICHUS U KYJIbTYDBI
JUYHOCTH, €€ (QYHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOHW MJsl pelleHHs MPAaKTUYEeCKUX 3agad U
9KOJIOTMYECKH 000CHOBaHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOAHOM Cpeae;

BIAaJICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIAralOIINE MOHATHUS
(XMMHYECKHIi SJIEMEHT, aTOM, H30TOIl, $-, P-, d- AEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBI 00BEM, BAJIEHTHOCTB, 3JIEKTPOOTPHLATEILHOCTb, CTEIIEHb OKHCIICHHUS, XUMHYECKas CBS3b
(xoBasyieHTHasl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KPUCTAJUIMUECKAs PEIETKA, TUIBI XUMHUYECKHX
peakuuii, pacTBOp, JIEKTPOIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAs IUCCOLMALNSA, OKUCIHUTENb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKOH PEaKLNH, XHMHUUECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
JIEKTPOJIUTHUECKON TUCconunanuy, nepuoanuecknii 3akoH Jl. . MenneneeBa, 3aK0OH COXpaHEHHUs] MacChl
BEIIECTB, 3aKOH COXPAHEHMs M NPEBPALICHUS SHEPIUU NP XUMHUYECKHX PEaKLUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XUMHM, MHPOBO33PEHUECKHE 3HAHUA, JIEKallde B OCHOBE IOHUMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBICHUH, (DaKTOJIOrMYECKHE CBEICHUS O CBOWCTBAX, COCTABE,
MOJY4YeHUH U O€30IacCHOM HCIOJIb30BaHUHM BAKHEWIIMX HEOPraHWYEeCKUX BEWIECTB B OBITY U
MIPAKTUYECKON JEATETLHOCTH YEI0BEKA;

c(OpMHUPOBAHHOCTh YMEHHH BBISBJISTH XapaKTEpPHbIC NPU3HAKK MOHATHH, YCTaHABIMBATH HX
B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS IIPH ONMUCAaHUHM HEOPTAaHMYECKHUX BEILECTB U MX
MIpeBpaIleHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIIONB30BATh XUMHUYECKYIO CHUMBOIHKY JIJIsI COCTaBICHHS (HOPMYIT
BEIIECTB M YpaBHEHWH XWMHYECKHX peakiuii, cucremarndeckyro HomeHknatypy (IUPAC) wu
TPUBHAJIBHBIE HA3BaHUS OTAEIHHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIN ra3, YIJIeKUCIbIi ra3, aMMHaK,
raméHasi U3BeCTh, HErameéHast U3BeCTh, MUThEBAS CONA, TUPHUT U APYTHUE);

c(OpMHUPOBAaHHOCTh YMEHHUI OIpEAEsITh BAJIEHTHOCTh U CTENEHb OKHUCICHHUS XMMHYECKUX
3JIEMEHTOB B COEAMHEHMAX Ppa3IMYHOIO COCTaBa, BUJA XUMHYECKOH CBsI3M (KOBaJICHTHAs, MOHHafi,
METaJUIN4eCcKasi, BOAOPOIHAs) B COEAMHEHUSX, TUIl KPUCTAUIMUECKON PEIIETKH KOHKPETHOI'O BEIIECTBa
(aTomHas, MoOJNIEKyJsIpHas, HOHHAas, MeETallJIMuecKas), XapakTep cpelbl B BOIHBIX PacTBOpax
HEOPraHNYECKUX COCIMHEHNUN;



c(OpMHPOBAHHOCTh YMEHHH YCTaHABIMBATh NMPHHAAJICKHOCTh HEOPTaHWYECKHX BEIICCTB MO UX
COCTaBy K ONpeAeTEHHOMY KIaccCy/TpyIllie COeAWHEHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAaIUIbI,
OKCH/[Ibl, OCHOBaHHMS, KUCIIOTHI, aM()OTEpPHBIE THAPOKCHIBI, COITH);

c(OpMHPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICH mepuoauyeckoro 3akona JI. M. Menaeneesa u
JEMOHCTPHPOBATH €r0 CHCTEMaTH3UPYIOIIYI0, OOBSICHUTENIFHYIO U MPOTHOCTUYECKYO (DYHKIINY;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKHX
anemeHTOB 1-4 mepuonoB Ilepmomudeckoit cucrteMbl xumuuyeckux anemeHToB [I. M. Menneneesa,
UCTIONIb3YSl TIOHATHS «S-, P-, O-3JEKTPOHHBIC OPOMTAIN», «IHEPTETHYCCKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHMX 3JIEMEHTOB U MX COCIMHEHUU IO INEPUOAAM H
rpynmnaM [lepuonnueckont cucremsl XuMuieckux anemeHTos [I. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOWCTBa
HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX KIACCOB, IOATBEPXKAATh CYLICCTBOBAHME T€HETUYECKOM CBSA3H
MEXJY HEOPraHMYECKMMHU BEIIECTBAMM C IIOMOIIBI) YPAaBHEHUN COOTBETCTBYIOIIMX XMMHYECKUX
peaxkuuii;

c(OpMHPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATH XUMHUUECKUE PEAKIINU 110 Pa3IMYHBIM MPU3HAKAM
(amcity W cocTaBy pearupyrolMX BEIECTB, TEIIOBOMY 3((eKTy peakluuu, M3MEHEHHIO CTeleHeiH
OKHCIICHHSI JIEMEHTOB, 00paTUMOCTH PEaAKIINH, YIACTHIO KaTalllu3aTopa);

c(OPMHUPOBAHHOCTh yYMEHHH COCTABISATh YPAaBHEHMS PEaKIUA Pa3TUYHBIX THUIIOB, IOJHBIE H
COKpaIllEHHBIC ypaBHEHUS] PeaKkIUii MOHHOTO OOMEHA, YYWTHIBAs YCIOBHS, MPH KOTOPHIX STH PEaKLUH
UIYT 0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHMH TPOBOIUTH PEAKLHUH, MOATBEPXKIAIOIINE KadeCTBCHHBIH COCTaB
pa3INYHBIX HEOPraHMYECKHUX BEIIECTB, PACIO3HABATH OMNBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPaxX HEOPraHWYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CYLTHOCTh OKHUCIUTENHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA
MOCPEICTBOM COCTABJICHHSI JJIEKTPOHHOI'O OajlaHca 3TUX PeaKIuii;

c(OPMHUPOBAHHOCTh YMEHHMH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pEakuuud OT
pasIn4HbIX (HaKTOPOB; XapakTep CMEIIEHHS XMMHYECKOrO PaBHOBECHS B 3aBUCHMOCTH OT BHELIHETO
BozzeiictBus (npuniun Jle lllarense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEepPHU30BaThb XHMHUYECKHE IMPOLECCH], JIeKAIlMe B OCHOBE
MPOMBIIIEHHOTO MOJXY4Y€HHUsI CEPHOM KHCIOTHI, aMMHUaKa, a Takke COPMHUPOBAHHOCTDH MPEICTABICHUI
00 00LIMX HAYYHBIX MPUHLMIIAX U SKOJIOTHYECKUX MPoOIeMax XUMHUYECKOTO IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI INPOBOIUTH BBIUMCICHHS C HMCIIOJIB30BAHUEM IOHATHS «MaccoBas
JI0JIs BELIECTBA B PacTBOPE», 00bEMHBIX OTHOILICHHUI Ta30B IPH XUMHUYECKHX PEAKIHAX, MACChl BELIECTBA
Wi 00bE€Ma Ta30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce MM 00BEMY OJHOTO M3 YUACTBYIOLIMX B
peaKkIMu BEIIECTB, TEIJIOBOro 3(¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB,
IIPEBPALLICHHS] U COXPAHEHUS DHEPIUU;

c(OpMHUPOBAHHOCTh YMEHHMH COONIONATh MNpaBuja IOJb30BAHMS XWMHUYECKOH MOCYIOH H
nabopaTopHBIM O0OpYZOBaHHMEM, a TaKKe INpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSIMH IO BBIITOJTHEHUIO TAOOPATOPHBIX XUMHYECKHUX OIBITOB;

c(hopMHPOBaHHOCTh YMEHHUH TUTAHUPOBATH U BBIMTOMHATh XUMHUECKUH IKCIIEPUMEHT (Pa3ioKeHne
IIEPOKCUAA BOJIOpPOAA B IPHUCYTCTBUH KAaTAIM3aTOPa, OIPENEIEHUE CpElbl pPacTBOPOB BEIIECTB C
MOMOIIBIO YHUBEPCAIFHOTO HWHIMKATOpa, BIMSHHUE Pa3IMYHBIX (DAaKTOPOB HA CKOPOCTh XHMHYECKOMH
peaKIiy, peakini HOHHOTO 0OMEeHa, KaYeCTBEHHbIC PEAKIIUK Ha cyJb(aT-, KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHOH aMMOHMs, PEIICHUE SKCIEPUMEHTAIbHBIX 3aiad 1o TemaMm «Mertams» u «Hemeramis») B
COOTBETCTBUHU C IpaBHJIaMHU TEXHUKU O€30MacHOCTH NpHU OOpallleHHM C BEIECTBAMH U J1a00paTOpHBIM
000pyIOBaHHMEM, TPEICTABIAT PE3yIbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (OpME 3alHCH ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii U GopMyIHpOBaTh BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

C(OPMHUPOBAHHOCTh ~YMEHUH KPUTHYECKH AaHAIM3UPOBATh XHMHUYCCKYI0 HH(OpPMAIHIO,
HOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHMKaLuH, VIHTEpHET U APYTUX);



c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHUYECKH 11eJIeCO00pa3HOro MOBEJCHUS B
OBITY W TPYJOBOW JIESTENbHOCTH B LEJSIX COXPAaHEHHUS CBOETO 3I0POBbSI M OKPYKAIOIIEH MPHPOIHOMN
Cpenbl, 0CO3HABATh ONACHOCTb BO3ICHCTBUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIECTB, [IOHUMAs
cmbicn mokazarens [IJIK, moscHATH Ha mpuMepax crmocoObl YMEHBUIEHHS M MPEJOTBPAIICHUS HX
BpPEIHOI0 BO3ACUCTBUS HAa OPTaHU3M YEIIOBEKA;

JUTsL 00YYalOIIMXCs C OTPaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE PUMEHSTH 3HAHHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX [MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHU;

UL CIIeNBIX W cHa0OBHISMIIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-TOUCHHYIO
cucteMy obo3HaueHuit JI. bpaiins s 3anucu XuMH4Ieckux Gopmyd.



3. TEMATHYECKOE INIAHUPOBAHME (c YKa3aHMeM KOJIH4YeCTBa 4YaCOB)

10 KJIACC

Ne i/

Pa3nen 1. TeopeTndyeckue 0CHOBbI OPraHUYeCKOH XMMMHA

1.1

HaunmeHoBaHue pa3iesioB U TeM
NporpamMmal

[Ipeamet oprannyeckoit xumuu. Teopus
CTPOCHUS OpTaHUYECKUX coeauHeHU A. M.
Bytneposa

HUroro no pazneny

KoanuecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTu4eckue
padoTsI

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypchbl

bubanoreka [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Skacc
https://www.yaklass.ru

Pa3nes 2. YrieBoaopoasl

2.1

Hpe,[[eJ'H:HLIG YTJIEBOAOPOAbI — AJIKAHBI

Bubnuoreka [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Skiacc
https://www.yaklass.ru

2.2

2.3

HenpenenbHbie yriaeBOIOPOIBI: aTKEHEI,
aJIKaJUuEHbI, AJIKUHBI

ApOMaTI/I‘-IeCKI/IC YTJI€BOAOPOAbI

Bbutnuoreka IIOK

https://edsoo.ru
POII

https://resh.edu.ru
SIxmacc
https://www.yaklass.ru
Bbutnuoreka IIOK

https://edsoo.ru
POIII

https://resh.edu.ru
Skimacc



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

[IpuponHbIe NCTOYHUKH YTIIEBOIOPOIOB M UX

2.4
nepepadoTKa

https://www.yaklass.ru

Bubnmoreka IIOK

https://edsoo.ru
POIII

https://resh.edu.ru
Skmacc
https://www.yaklass.ru

HUroro no pazneny

Pa3nen 3. Kuciopoacoaep:kamue opraHuyecKne coeTuHEHUsI

13

3.1 CrupTtel. OeHon

39 Anpperunpl. KapOOHOBBIE KUCITOTHI
' CnoxHbIe 3QUpHI

3.3 VrneBoasl

bubanoreka [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Skmacc
https://www.yaklass.ru

butnuoreka IJOK

https://edsoo.ru
POII

https://resh.edu.ru
Skiacc
https://www.yaklass.ru

Bubnmoreka IIOK

https://edsoo.ru
POII

https://resh.edu.ru
Skiacc
https://www.yaklass.ru

HUroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHudecKue coexnHeHust

4.1 AMuHBI. AMHHOKHACIOTEL. benkn

Bbubnmoreka IIOK

https://edsoo.ru
POIII



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://resh.edu.ru
Sxnace
https://www.yaklass.ru
HUroro no pazneny 3
Paspnen 5. BeicokoMoJieKy IsipHbIe COeANHEHUS
Bubnmoreka IIOK
https://edsoo.ru
POUI
5.1 [Tnactmaccer. Kayuykn. Bonokna 2 https://resh.edu.ru
Sknacc
https://www.yaklass.ru
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
KoanuecTBO YyacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB H TeM nupoBbie
Ne n/m P Koutpoabnsbie IIpakTu4eckue (ubp )
NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTsI padoTsI
pecypcsl
Paspnen 1. TeopeTuueckue 0OCHOBBI XMMHHU
bubnnoreka IJOK
. https://edsoo.ru
Crpoenne atoMoB. [lepuoamaeckuii 3aKoH POII

1.1 u [lepuonuyeckas cucreMa XUMUYECKUX 3 https://resh.edu.ru
snementoB JI. . Menneneesa Skmace
https://www.yaklass.ru
Ctpoenue BemiecTBa. MHOroo6pasue Bubmorexa LHOK
1.2 TPOCHHE BEIIECTS Horoobpasu 4 https://edsoo.ru

BCIICCTB

POIII



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

1.3 XUMHYECKUE peaKIuu

HUroro no pazneny

13

https://resh.edu.ru
Skiacc
https://www.yaklass.ru

Bbubanoreka [JOK

https://edsoo.ru
POIII

https://resh.edu.ru
Skacc
https://www.yaklass.ru

Paspnen 2. Heopranuyeckass xumust

2.1 Merauist

Bubnmoreka IIOK

https://edsoo.ru
POIII

https://resh.edu.ru
Skiacc
https://www.yaklass.ru

2.2 Hemeramisl

23 CBsI3b HEOPTaHMYIECKUX U OPTaHMIECKUX
' BEIIECTB

HUroro no pazneny

17

butnuoreka IJOK

https://edsoo.ru
POII

https://resh.edu.ru
Skiacc
https://www.yaklass.ru

Bbutnuoreka IIOK

https://edsoo.ru
POII

https://resh.edu.ru
Skiacc
https://www.yaklass.ru

Pa3nen 3. Xumus 1 :Ku3HL

3.1 XUMHS U KA3Hb

Bubmmoreka IJOK



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://edsoo.ru
POIII

https://resh.edu.ru

Skmacc
https://www.yaklass.ru

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 2

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
TemaTu4ecKuit OcHOBHOE coep:kaHue OcCHOBHbIE BUbI DuekTpoHHble (LMppoBbie) [CoaepxxaHue
010K, TEMa MesITeJIbHOCTH y4auiuxcs (Ha ypoBHe o0pa3oBaTe/IbHBIE PeCypPChl [BOCITHTATEIHLHOTO
YueOHBIX JeiicTBHiIi) KOMIIOHEHTA

Pasnen 1. Teopernueckue 0CHOBBI OPraHMYECKON XMMUH (3 yaca)

[Ipenmer
OpraHu4ecKon
xumuu. Teopust
CTPOCHUSA
OpraHNYECKUX
coeMHeHN A. M.
ByTnepoga (3)

IIpeameT OpraHU4YeCKOi XUMHUH: €€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE
B MOJTyY€HUH HOBBIX BEILIECTB U
Matepuanon. Teopust CTpoeHus
OpraHMYECKUX COeTUHEHNH A.M.
BytnepoBa, €€ OCHOBHBIE TTOJIOKEHHUSL.
CrpykTypHbIe (HOPMYITBI
OpraHMYECKHUX BemlecTs. ['omororus,
n3omepus. XUMHYECKas CBSI3b B
OpPTaHMYECKUX COCTNHEHHSIX:
KpaTHBIE CBSI3H, G- U T-CBS3U.
[Ipencrasienue o knaccuuKauu
OpPraHUYECKUX BEHIECTB.
Homenknarypa opranndeckux
COCIIMHEHUH (CCTeMaTHUIecKas ) u

PackprIBaTh CMBICIT U3y4YaeMBIX
TIOHATUH (BBISIBJISITh UX XapaKTEPHBIC
MIPU3HAKH), YCTAHABINBATh UX
B3aMMOCBs3b. [[pHMEHATH TIONOXKEHUS
TEOPHUH CTPOCHHS OPTAaHUICCKUX
BeniectB A. M. BytnepoBa aist
00BSICHEHHS 3aBHCUMOCTHU CBOWCTB
BEILIECTB OT UX COCTAaBa U CTPOCHUS.
Hcnonb3oBaTh XUMUUECKYIO
CHUMBOJIMIKY JIJISl COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOI1, COKPAIIEHHOH )
(hopMyJT OPraHUYECKUX BEIICCTB.
Onpenenars BUABI XUMUYECKON CBSI3U

TPUBHUAJIbHBIC HA3BAHUA BOKHEUIITHX

(omuHapHBIC, KpaTHBIC) B

bubnnorexa [IOK
https://edsoo0.ru

POIII
https://resh.edu.ru

SIkiacc
https://www.yaklass.ru

DopmMupoBaHUe JTUYHOCTH,
[pa3BUBAOIIEH U
MPUMEHSIIOIIEH HABBIKU
HAOJFOICHUS, HAKOTUICHHS 1
cUcTeMaTH3aluu (PaKToB,
OCMBICJICHHUS OTIbITA B
€CTECTBEHHO-HAyUHOU
00J1aCTH MTO3HAHMUS,
HCCIIeJ0BaTENbCKOM

e TETbHOCTH



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

IIPEACTABUTEIIEH KIIACCOB
OpPTraHUYECKUX BEIECTB.
DKCcIepUMEHTaNbHBIE METOIBI
W3yUYCHHS BEILIECTB U UX
MpeBpaIlCHUI:

e /leMoHCTpauuu:

— O3HAaKOMJIEHHE C 00pa3aMu
OpPraHUYECKUX BEIIECTB U
MaTepHajaMu Ha X OCHOBE;
— OTIBITHI IO IPEBPALIECHUIO
OpPraHUYECKUX BEIECTB MPU
HarpeBaHuM (IUTaBJIeHHE,
00yTrivMBaHKe U TOPEHUE).

e JJabopaToOpHBIE OTIBITHI:

— MOJETIMPOBAHUE MOJIEKYT
OpraHnYCCKUX BCUICCTB

OpPTaHUYECKUX COCTUHEHUSIX.
PackpbIBaTh posib OpraHuYeCKoOM
XMMUU B IPUPOAE, XapaKTEpU30BaTh
ee 3HaYCHHUE B )KM3HU YEIOBEKa,
WJUTIOCTPUPOBATE CBSI3b C IPYTHMHU
Haykamu. HaOmonaTs 1 onmrichBaTh
JIEMOHCTPAIOHHBIE OTIBITHL;
MIPOBOJUTH U ONIMCHIBATH
J1a0OPATOPHBIC OIBITH U
MIPaKTHYECKHE Pa0OTHI

Paznen 2. YraeBogopoanl (13 yacoB)

[IpenenbHbIe AJKaHBI: COCTaB U CTPOCHHUE,
Y[JIEBOAOPOABI — | TOMOJIOTMYECKHM psAll. MeTaH U 3TaH
asTKaHbl (2) — IpOoCTEeUIINE NPEACTABUTENN
aJKaHOB: COCTAB, XUMUYECKOE
cTpoeHUe, GU3NYCCKUEC U XUMUYCCKUE
CBOMCTBA (peaKIuu 3aMeIeHUs 1
TOpEeHMs ), HAXOXKICHHE B TIPUPOJIE,
MOJIyYeHHUE U IPUMEHEHUE
HempenenpHabIC AJKeHBI: COCTaB U CTPOCHHUE,
YTJIEBOJOPOABL: TOMOJIOTHIECKUN PsiT. DTHIICH —
ATTKEHBI, MPOCTEUIINI TIPEICTABUTETh
AJIKaUEHBI, AJKEHOB: COCTAB, XUMUYECKOE
ATKUHBI (6) cTpoeHHe, GU3NYCCKUEC U XUMUYCCKUE

CBOMCTBa (peakUK THAPUPOBAHNS,

PackpbiBaTh CMBICI U3yYaeMbIX TOHSATUN
(BBIABIIATH MX XapaKTepHbIE IPU3HAKH),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
HCIIOTH30BATh COOTBETCTBYIOITHE
TIOHSTHUS TP OMTUCAHUU COCTAaBa,
CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX
coequHeHni. Mcmonp3oBaTh
XUMUYIECKYIO CHMBOJIHUKY JIJIS
COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOH,
COKpat€HHoi) HopMyIT OpraHnIecKuX
BEIIECTB. Y CTaHABIMBATh
NPUHAIJIEKHOCTH BEIIECTB K
ONpeNICICHHOMY KJIACCy YIIEBOAOPOIOB
10 COCTaBY U CTPOCHUIO, HA3bIBATh UX I10
CHUCTEMAaTUYECKOI HOMEHKIIATypE;
NPUBOAUTH TPUBUATILHBIC HA3BAHUS
OTAEJIbHBIX MPEJCTABUTENEH
YTIIeBOOPOI0B. OTIpenemnsaTh BUILI

bubaroreka [TOK
https://edsoo.ru

POII
https://resh.edu.ru

SIkiacc
https://www.yaklass.ru

DopMHpOBaHUE THYHOCTH,
oOJaaronei
MpeJCTABICHAEM O
COBPEMEHHOM Hay4yHOUI
KapTUHE MHUPA, JOCTHKCHUIX
HAYKU U TEXHHUKH,
ApryMEHTHPOBaHHO
BBIpAXKAIOLIECH TOHUMaHKE
BHAYCHUS HAYKU B J)KU3HU
[POCCHUITCKOTO 00IIeCTBa,
oOecrieyeHn ! ero
0e30MacHOCTH,
TYMaHUTapPHOM, COLMATEHO-
PKOHOMHYECKOM Pa3BUTHH
Poccun

bubaunorexa [IOK
https://edsoo.ru

POII
https://resh.edu.ru

DopMHpOBaHUE THYHOCTH,
00agaromei
MpPEICTAaBICHUEM O
COBPEMEHHOM Hay4YHOH
KapTHHE MHPA, JOCTHKCHUIX
HAYK{ ¥ TEXHUKH,



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

rajoreHUPOBAHUS, THAPATAIUH,
OKHCJICHUS ¥ TIOJTUMEPHU3AITHH )
HaXO0XXJICHUE B IPUPOJIEC, TIOTYUCHHUE U
MPUMEHCHUE. ATTKAJNCHBI: OyTaIucH-
1,3 u metunbyranuen-1,3,
XHMHYECKOE CTPOCHUE, PEeaKIrs
MOJIMMEPU3AIINY, TIPUMEHEHHE (JII151
CHHTE3a MPUPOTHOTO U
CHHTETHYECKOTO KaydyKa U PE3UHBI).
AJIKHMHBI: COCTaB U OCOOCHHOCTH
CTPOEHHUs, TOMOJIOTUYECKUH P,
AuetusnieH — npocTeniun
MPEACTABUTEIND AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHUE, (PU3MUCCKUE U
XUMHYECKHE CBOWCTBA (peaKiiuu
TUAPUPOBAHUS, TaJJOTEHUPOBAHHSI,
TUpATAIUY TOPEHUS ), HAXOXKIECHUE B
IPUPOJIE, MOTYUCHUE U IPUMEHEHUE

IApoMaTH4ECKUE
yTIeBOA0pO B (2)

Apensl: 6€H30I1 U TOIY0JI, COCTaB,
XUMHYECKOE CTPOCHUE MOJIEKYI,
¢du3nuecKue 1 XUMHYECKHE CBOHCTBA
(peaxiuu TaJOTeHUPOBAHUS U
HUTPOBAHMUS), IOJTyYCHHUE U
npuMeHenue. Biausaue Oensona Ha
OpraHu3M yesoBeka. [ eHeTnyeckas
CBA3b yIIIeBo10po10B Ipupoansrit
ra3. [lomyTHeie HETsHBIE Ta3bl.
Hedtp u e€ mpoucxoxaenwue.
Crioco0bI niepepaboTKH HEPTH:
NeperoHKa, KpeKUHT (TEPMUYECKUH,
KatanuTrdeckuii). [IpomykTs
nepepadoTKu He(TH, UX TIPUMEHEHHE
B IIPOMBILUIEHHOCTH U B OBITY.
KameHHBI1 yronp u IpoIyKThl €T0
nmepepadoTKU. IKCIIEPUMEHTATbHBIC
METO/bI U3yUEHUsI BEIIECTB U UX
MIpEeBpaICHUN:

XUMHUYECKOH CBS3U B MOJIEKYJIaX
YTJIEBOJOPOIOB; XapaKTePH30BATh
3aBHCUMOCTH PEaKIIMOHHOW CTIOCOOHOCTH
YIJIEBOAOPOIOB OT KPaTHOCTH
KOBAJIEHTHOM CBSI3U. XapaKTepPU30BaTh
COCTaB, CTPOCHHE, IPUMEHEHHE,
(u3nUecKkre 1 XMMHYECKHE CBOMCTBA,
Ba)KHEHIIKE CITOCOOBI MOTYYEHHS
THITUYHBIX TIPEJICTABUTENICH Pa3THIHBIX
KJIaCCOB YTJICBOAOPOIOB (METaHa, 3TaHa,
ATHUJICHA, alleTUIIeHa, OyTajueHa -1,3,
OeHsoma, Toyona). BeISBIATE
TEHETUYECKYIO CBA3b MEXKILY
YIIJIEBOIOPOJIAMH U TTOATBEPKIATH €€
HaJMYHe YpaBHEHUSIMA
COOTBETCTBYIOIINX XMMUYECKHX PEAKIHI
C HCTIOJIb30BaHUEM CTPYKTYPHBIX
dhopmyi1. XapakTepu30BaTh HCTOYHUKH
YTIIEBOIOPOTHOTO CHIPBS (He(TH,
MIPUPOIHBIN ra3, yroyb), CIIOCOOBI UX
nepepadoTKU U MPAKTUIECKOe
PUMEHEHHUE MOTy9aeMbIX IPOIYKTOB.
Hcronp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IBI IO3HAHNUS — TIPOBEJICHUE,
HaOJII0IeHNE M OTTMCAaHNE XUMUIECKOTO
JKCIepUMEeHTa (J1abOpaTOPHBIE OIBITH U
npakTHaeckre paboter). CinenoBarhb
mpaBuiiaM 06e30MacHoON paboTHI B
nabopaTopru MPH UCTIOJIB30BAaHUN
XUMHYECKO MoCcy bl U 000pyIOBaHUs, a
TaKKe MpaBUiIaM oOparieHus ¢
BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLHUSIMH BBITTOJHEHHS
71200paTOPHBIX OMBITOB W MPAKTUIECKUX
paboT 1Mo NOIYYCHUIO U U3YUCHUIO
OpTraHUYEeCcKHUX BemecTB. [IpencTaBnsaTh
pe3yNbTaThl 3KCIEPHUMEHTA B (hopMe
3aNKCH YPaBHEHHH COOTBETCTBYIOIIHX

SIkmacc
https://www.yaklass.ru

ApTyYMEHTHPOBAHHO
BHIPAXKAIONIEH TOHUMAHHUE
BHAYEHUS HAYKH B )KU3HH
[POCCHICKOT0 00IIeCTBa,
00€eCIIeueHNH €ro
0€30MacHOCTH,
rYMaHUTAPHOM, COIUAIILHO-
PKOHOMHYECKOM Pa3BUTUH
IPoccun

bubnnorexa [IOK
https://edsoo.ru

POIII
https://resh.edu.ru

SIkiacc
https://www.yaklass.ru

DopmMupoBaHUe JTUYHOCTH,
oOmanaromeit
MpeCTaBICHUEM O
COBPEMEHHOM Hay4yHOU
KapTUHE MHPA, JOCTHKCHUIX
HAYKA ¥ TEXHUKH,
ApPTYMEHTHPOBAaHHO
BEIpaKAIOIICH TOHUMaHUE
BRHAYCHUS HAYKU B KU3HU
[POCCHUICKOTO O0IIIeCTBA,
00OecTiedeHnn ero
0€301acHOCTH,
TYMaHUTapHOM, COITUATBHO-
PKOHOMHWYECCKOM PA3BUTHUHU
IPoccun



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

o JleMOHCTpaluu:

— xoutekuuu «HedTe» U «Yromby»;

— Buneodparment «Bynkanuzanus
PE3UHBD».
¢ JJabopaTOpHBIE OIIBITHI:

— KayeCTBEHHOE OIPEIEIICHUE
yriepoaa u BoAopoaa B
OpraHUYECKUX BEIECTBAX;

— O3HaKOMIIEHHE ¢ 00pa3IaMu
TUIACTMAcCC, Kay4yKOB U PE3UHBI;

— MOJETIMPOBAHUE MOJIEKY
YTIIEBOIOPOIOB U
rajJOreHONPOU3BOHBIX.

o [Ipaktryeckue paboTsr: No 1.
Ilony4yeHue 3TUIEHA U U3yUEHUE
€ro cBOMcTB. PacuéTHsle 3anaun:
— OIIPENENICHUE MOJIEKYJISIPHOM
(bopMyIBl OPraHUYECcKOro
BEIIIECTBA [10 MAaCCOBBIM JIOJISIM
aTOMOB XUMHWYCCKHX 3JICMCHTOB,

— pacu€Thl IO YPaBHEHHIO
XUMUYECKON peaKuu

peakuuil 1 JenaTh BIBOABI HA UX OCHOBE.
[IpoBOOUTE BEIYMCICHUS LIS
oTIpeieNIeHHsI MOJIEKYJISIPHON OpMYITBI
OPIraHUYECKOr0 BELECTBA, 110
YPaBHEHHIO XMMUYECKOM PEAKLIUH.
CamoCTOATEeNBbHO INIAHUPOBATh U
OCYIIECTBJIATH CBOIO II03HABATEIBHYIO
JeSATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTue B TPYIIOBON yueOHOM
JeSITeNbHOCTU

Pasgen 3. Kucnopoacopepxalime opraHMyeckme coeavH

eHua (13 yacos)

Cruptel. OeHon

(3)

IIpenenpHBIC OTHOATOMHBIE CITUPTHI:
METaHOJI U ATAaHOJI, XUMHUYECKOE
cTpoeHue, GU3NYCCKUE U XUMUYCCKUE
CBOHCTBA (PEAKITNHU C AKTUBHBIMHU
MeTaJlIaMH, TaJIOT€HOBOAOPOIaMU,
ropeHue), mpuMeHenne. BogopoaHas
cBs13b. Du3noI0rNUecKoe AecTBre
METaHOJIa U ATAHOJIA Ha OPTaHU3M
4yea0BeKa. MHOr0aTOMHBIE CIIUPTHI:
STHJICHTIIUKOIb U TIUIEPHH,
XUMHUYECKOE CTPOCHUE, (PU3MUYECKUE U
XUMUYECKHUE CBOMCTBA
(B3anMOIEHCTBHE CO MIEIOYHBIMH

PackpeiBaTh cMBICT H3y4aeMbIX TOHATUI
(BBIABIIATH MIX XapaKTePHBIEC IPU3HAKH),
YCTaHaBIUBATh X B3aNMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE
MIOHSTHA IIPH ONMCAaHUU COCTaBa,
CTPOEHHMS ¥ TIPEBPAIEHUI OPraHNIECKUX
coequHeHni. Mcnonp3oBarts
XUMHUYECKYI0 CUMBOJIMKY IS
COCTaBJICHHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpamE&HHOM) GOpMyIT OpraHuIecKuX
BEIIECTB. Y CTAHABIINBATh
[IPUHAAJIEKHOCTh BELIECTB K
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MeTaJlJIaM¥, KaYeCTBCHHAS PEaKIIUs
Ha MHOTOATOMHBIE CITUPTHI).
DHU3MO0IOTNYECKOE IEUCTBUE HA
opraHm3M uenoBeka. [I[pumeHeHne
TJIALIEPUHA U 3TWICHIIAKOISL. DeHo.
CtpoeHune MOIeKyIbl, PU3NIECKHE U
XUMHYECKHE CBOMCTBA ()eHOIa.
TokcuuHOCTE (heHOIa, ero
(hu3ronornyeckoe AecTBrEe Ha
OpraHm3M uesioBeka. [IpumMeHeHHe
(heHoa

IAJILIETUIBI.
Kap6oHoBbIe
KHCJIOTBHI.
CroXHbIe dQUPBI

(7)

PackpwiBaTh CMBICT H3y4aeMbIX
MTOHSTHH (BBISBIISTH HX XapaKTepHBIC
MIPU3HAKH), YCTAaHABIUBAThH UX
B3aUMOCBSI3b, UCIIOIH30BATh
COOTBETCTBYIOIIHE MTOHITHS TIPH
OTICAaHUH COCTaBa, CTPOCHUS U
MPEBPAILIEHUI OPraHUYECKUX
coenuHeHuil. Mcronp30BaTh
XUMHYECKYIO CHMBOJIMKY JIJISI
COCTABJICHHSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOH,
cokpamiénHoit) hopmyi
OpPTaHUYECKUX BEIIECTB.
YcranaBnuBaTh MPUHAIEKHOCTD
BEILIECTB K OIMpPEAEICHHOMY KJIACCY 110
COCTaBy U CTPOCHUIO, HA3bIBATh UX TIO
CHUCTEMAaTHICCKON HOMEHKIIATypE;
NPUBOANUTH TPUBUATIBHBIC HA3BAHUS

VrieBoast (3)

YrneBojpl: cocTas, KilacCH(UKAIHS
YIIE€BOAOB (MOHO-, TU- U
nosucaxapusl). [ mroko3a —
MIPOCTENIINI MOHOCAXapUa:
0COOEHHOCTH CTPOEHHSI MOJIEKYJIbI,
¢du3ugeckue U XMMHUYECKHE CBOWCTBA
TJTIOKO36I (B3aUMOJCHCTBHE C
runpokcunom meau(ll), okucnenue

OTPEICIICHHOMY KJIACCY TI0 COCTaBY H
CTPOCHUIO, HA3BIBATh UX IO
CUCTEMAaTUYE€CKOH HOMEHKIIATYPE;
MIPUBOJUTH TPUBUAILHBIC HA3BAHUS
OTJICTIFHBIX TIPE/ICTABUTENCH
KHCJIOPOJICOJCPIKANINX COCTUHECHUH.
XapakTepru3oBaTh COCTaB, CTPOCHHE,
MIPUMEHEHUE, (PU3NUECKUe 1 XUMUUECKUC
CBOICTBA, Ba)KHEHILIME CITIOCOOBI
MTOJTyYCHUS THITMYHBIX MTPEICTAaBUTEIICH
Pa3IUYHBIX KJIaCCOB
KHCJIOPOJICOJCPIKAIINX COCTMHCHHMA
(MetaHOINa, 3TaHONA, TIIUIIEPHUHA, (PEHOIA,
¢dbopmanbaerua, aneranbaerua,
YKCYCHOW KUCIIOTBI, TITFOKO3bI, CaXapo3bl,
KpaxMaJia, IeJITF0JI03bl); BBISIBISATh
FEHETUYECKYIO CBSI3b MEXKIY HUMH U
MIOATBEPXKIATh €€ HATMYKME YPAaBHECHUSIMH
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIINI
C UCIIOJIb30BAHUEM CTPYKTYPHBIX
dhopmyit. OniMChIBaTh COCTAB,
XUMHYECKOE CTPOCHUE U TIPUMEHEHHE
YKHPOB, XaPAKTEPU30BATh UX 3HAUCHHE
JUTSL JKU3HEACITEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTH BO3JICHCTBHA Ha
YKUBBIC OPTaHU3MBI OITPEIEIICHHBIX
OpPraHUYECKUX BEIIECTB, MOSCHAThH HA
MpUMepax CrocoObl YMEHBIIICHUS U
MIPEIOTBPAICHHS UX BPEIHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIC
METO/IbI IO3HAHUS — TIPOBEJICHUE,
HaOJIIO/ICHUE U OTIHCAHUE XUMHYECKOTO
JKCIIepUMeHTa (J1a00paTOPHBIE OIBITHI U
npakTudeckue padbotsl). CreoBaTh
mpaBuiIaM 6e30nacHol paboTHI B
nabopaToOpuu MPH UCTIOTE30BaHHN
XVMHYECKO MoCy bl M 000pYIOBaHUs, &
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aMMHUaYHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccTanopieHue,
OpO’KeHHE TIIOKO3bI), HAXOXKJICHHE B
npUpoe, MPUMEHEHHE TITIOKO3bI,
Omostormyueckast poJib B
KU3HEICSITEIbHOCTH OpPraHn3Ma
gyenoBeka. PortocunTe3. PpyKTo3a KaK
n3omep Iioko3bl. Caxapos3a —
NpEeACTaBUTENb JUCAXapHUIOB,
TUAPOJIU3 Caxapo3bl, HAXOXKICHUE B
npupojie u npuMmenenue. Kpaxman u
LEJUTIONI03a KAaK IPUPOIHBIE
MOJIMMEPBI: CTPOCHUE KpaxmMana U
LEJUTION03bI, (pr3nudecKkue u
XHUMHYECKHE CBOICTBA Kpaxmaia
(Tuaponu3, Ka4eCcTBEHHAS PeaKkLys C
HOJI0M). DKCIIEpUMEHTATHHBIC
METO/IbI U3Y4EHUsI BEMIECTB U UX
npesparnienuii: JlaboparopHbie
OTIBITBI: — TOPEHHE CIIUPTOB;

— B3aMMOJIEMCTBUE TIIUIIEPUHA C
rugapokcugom meau(ll);

— Ka4EeCTBEHHBIC PEAKLIH AJIbJCTH/IOB
(oKHuCIeHNne aMMHUAYHBIM PaCTBOPOM
oKcHa cepedpa U THAPOKCUIOM
memu(11));

— B3aUMOJICHCTBHE Kpaxmala ¢
HOJIOM.

o [IpakTHyeckue padboThl: Ne 2.
CBolicTBa pacTBOpa YKCyCHOM
KHCTIOTBI.

e PacuérHble 3a1aun:

— OIIpPENENICHUE MOJIEKYIISIPHOM
(hopMyJIBI OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKHX JIEMEHTOB U 110 Macce

(00BeMy) MPOTYKTOB CTOPAHUS;

TaKke MpaBuiIaM 0OpaleHus C
BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSAMH BBIITOJHEHUS
71a00paTOPHBIX OMBITOB M MPAKTUIECKUX
paboT MO NONYYEHHIO U U3YICHUIO
OpraHHYeCKHUX BelecTs. [IpeacraBnsaTsh
pe3yabTaThl SKCTIEpUMeEHTa B popme
3aMyCcy YpaBHEHHUI COOTBETCTBYIOLIUX
peakui U JeNaTh BBIBOABI HA UX OCHOBE.
[IpoBoaNTh BBIUMCIEHUS A
OTIpeIeNICHHSI MOJIEKYJISIPHON OpMYITBI
OpPTaHHYECKOTO BELIECTBA, IO
YPAaBHEHHIO XUMHUYECKON PEAKIIUH.
CaMoCTOATeNbHO IJIaHUPOBATh U
OCYIIIECTBIIATH CBOIO IIO3HABATENBHYIO
JEATENBHOCTD; IPUHAMATh AKTUBHOE
y4acTHe B TPyNIOBOH y4eOHOI
JeSTeNbHOCTH

[POCCHICKOT0 00IIeCTBa,
00€eCIIeueHnH €ro
0€30MacHOCTH,
TYMaHUTAPHOM, COIHAILHO-
PKOHOMHYECKOM Pa3BUTHH
IPoccuu




— pacu€Tsl 110 YPaBHEHUIO
XMMHUYECKON peakiuu

Pa3nen 4. A3oTconep:kanue oprannyeckme coeuHeHus!

(3 yaca)

AMUHBI.
AMWUHOKNCNOTHI.
Benku (3)

AMUHBI: METWJIAMUH — IPOCTEUIIHIHA
MIPEJICTaBUTENh AMHHOB: COCTAB,
XHUMHYECKOE CTpOCHHUE, (PU3NIECKUe U
XUMHUYECKHE CBOMCTBA (peaKIliu ¢
KHCJIOTaMU U TOPEHHsI), HAX0XKICHUE
B IIPHpOJIE. AMHHOKHUCIIOTBI KaK
amQoTepHbIE OpraHUYeCKUe
coenvHeHus. Ou3nyecKue u
XUMHYECKHE CBOMCTBA aMUHOKHCIIOT
(Ha mpuMepe TIHUINHA).
buonoruyeckoe 3HaueHNUE
aMUHOKHCIOT. CHHTE3 MENTHAOB.
benku kak npupoaHbIE MOTUMEPEI.
IlepBuuHas, BTOpUYHAs U TPETUUHAS
CTPYKTypa OelKoB. XUMUYECKUE
CBOMCTBa OENIKOB: THIPOJIN3,
JIeHaTypalys, KaYeCTBEHHbIE PeaKIIUN
Ha Oeslku. DKCIiepruMeHTaIbHbIC
METO/IbI U3YYEHUS BEIECTB U UX
MIpeBpAaIeHUN:

e JleMoHCTpaluu:

— JIeHaTypanus OCIKOB MpH
HarpeBaHuy;

— IBETHBIE PEaKLUH OEIIKOB

PackpbIBaTh CMBIC U3y4aeMbIX TOHATHI
(BBISBJIATE MX XapaKTePHBIC MPU3HAKH),
YCTaHaBJ'H/IBaTI) X B3aMMOCBA3b,
HCIIOJIb30BaTh COOTBETCTRYIOIINE
TIOHSITHSA TIPH OTIMCAHUHU COCTABa,
CTPOEHUS U IIPEBPALLEHUN OPraHUYECKUX
coenuHenuii. Mcnonb3oBaTh
XUMHYECKYIO CHMBOJIHKY JJIS
COCTaBJICHHS MOJIEKYIIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpamIéHHol) HopMyIT OpraHmIeCcKuX
BemiecTB. OnpenensaT MPUHAIIEKHOCTh
BEIIECTB K OIPEJICIICHHOMY KJIaccy 1o
COCTaBYy M CTPOCHHIO, HAa3bIBATh UX 10
CUCTEeMaTHYeCKOH HOMEHKIIATYPE;
MIPUBOJIUTH TPUBUAILHBIC HA3BAHUS
OTAEJIbHBIX MPEICTaBUTENEH.
XapakTepru3oBaTh COCTaB, CTPOCHHE,
MIpUMEHeHne, (PU3NYecKre 1 XUMHIECKHe
CBOICTBA, BAXKHEHILIME CIIOCOObI
HOHy‘IeHI/ISI THUIITNYHBIX Hpe}ICTaBHTeHeﬁ
a30TCo/IepKAIIUX COCTUHEHUHN
(MeTmIaMuHa, TIIUIMHA, OSITKOB).
OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOHCTBA OCIIKOB; IMOSCHATD Ha
puMepax 3HaueHHE OCIIKOB JIIst
opraHmu3ma 4ejioBeka. Mcrnosib308aTh
€CTECTBEHHO-HAyYHbIC METOIbI TO3HAHUS
— HaOJIIOIaTh U OIIHCHIBATH
JIEMOHCTPAIIMOHHBIA SKCIICPUMEHT.
CaMOoCTOSTENPHO TUTAHUPOBATEH U

OCYIHICCTBJIATH CBOIO ITO3HABATCIbHYIO
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JIeSTEIbHOCTD;
[IPUHUMATh aKTUBHOE y4acCTHE B
IpyNIIOBOH y4eOHOU AEATENEHOCTH

Paspen. 5. BoicokomoneKkynspHble coeguHeHuns (2 yaca)

MnacTtmaccel.
Kayuyyku. BonokHa

(2)

OCHOBHBIE IOHATHUS XUMUU

BBICOKOMOJICKYJISIPHBIX COCAMHEHHM:
MOHOMED, HOJIUMEP, CTPYKTYPHOE
3BEHO, CTENEHb MOIMMEPHU3alH,
CpelHss MOJIEKyJIipHas Macca.

OCHOBHBIC METOIBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COG)Z[I/IHCHI/Iﬁ -
IMoJIMMEpuU3alyva U MOJIMKOHACHCAI U,

[TnacTmaccel (TTOTUATHIICH,

MOJUIIPOIMIICH, TOJIUBUHUIXIIOPH,
nonucTrpon). HatypanbHelii u

CUHTCTHYCCKHUC KAYTYKHU

(OyTanreHoBBIH, XJIOPOMIPEHOBBINA U

n3onpeHoBsIi). BonokHa:

HaTypaJIbHbIE (XJIOTOK, IIEPCTH,
MENK), HICKYCCTBEHHBIE (alleTaTHOE
BOJIOKHO, BUCKO03a), CHHTETHYECKHE

(kampoH U JaBcaH).

SKCHepI/IMCHTaHBHLIC MCTOAbI

M3yUYCHHS BEILIECTB U UX
MIPEBPALLCHAN:
e J/leMOHCTpanuu:

— O3HAKOMJIEHHE ¢ 00pa3amMu
NPUPOAHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, KAyYyKOB

BrnaneTts n3y4aeMbpIMH XUMUYECKUMH
MOHSTUSIMH: PACKPBIBATh CMBICIT
W3y4YaeMbIX TOHSATHH 1 IPUMEHSATH 3TH
MOHSTHSI ITPH OITMCAHUU COCTaBa U
CTPOCHUS BEICOKOMOJICKYJIISIPHBIX
OPraHWYEeCKHX BEIIECTB, U1 O0OBSICHEHUS
OTICNBHBIX (PaKTOB U SBJICHUH.
Hcronp30BaTh XUMHYECKYIO CHMBOJIUKY
IUISL COCTABIICHUS CTPYKTYPHBIX (DOPMYIT
BEILECTB U YPABHEHUN peakiuit
MOJIMMEPH3aIUU U TIOJTHKOH ICHCAIIUH.
OmnuceIBaTh cOCTaB, CTPOCHUE, OCHOBHEIE
CBOWCTBa Kay4yKOB, HanoOoiee
pacnpocTpaHEHHBIX BUOB IJIACTMACC,
BOJIOKOH; TIPUMEHEHHE B PA3THYHBIX
orpacisix. Mcrmons30BaTh €CTECTBEHHO-
HayYHBIE METO/IbI TO3HAHUS — HA0IIIO/ATH,
Y OTHCHIBATh JIEMOHCTPAIIMOHHBIH
9KCIEPUMEHT
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TEMATHUYECKOE IINITAHUPOBAHUE

11 KJACC
TemaTuveckuii OcHOBHOE coep:kaHue OcHOBHbIE BU/IbI DaexkTponnble (nnpposbie) [CoxepixaHue
010K, Tema mesiTeJIbHOCTH yUyaluuxcs (Ha ypoBHe oOpa3oBaTe/ibHbIE PeCypchbl [BOCHUTATEILHOIO
Y4eOHBIX AeiicTBHIA) KOMIIOHEHTA

Paspen 1. TeopeTuyeckmne ocHOBbl XMmuu (13 yacos)

CTpoeHue aToMoB.
[lepuonnueckuii
BaKOH U
Ilepuonnueckas
cuctemMa
XUMAYIECKHX
pnementoB .M.
Menneneea (3)

Xumunueckuit anemeHT. Atom. Cocran
aToMa, U30TOMBI. DJIEKTPOHHAS
00o0I104Ka. DHEPreTHIeCKne YPOBHH,
MOIyPOBHU. ATOMHBIE OpOUTAIIH, S-,
p-, d-, f-anementrl. OcobeHHOCTH
pacmpeneneHus IEKTPOHOB TI0
opOUTANISIM B aTOMaxX MaJbIX U
OONBITUX MTEPUOIOB. DJICKTPOHHAS
KOH(UTYpaIns aTOMOB.
[lepuonuueckuii 3aK0H 1
[epuoanueckas cucTeMa XUMUYECKHX|
snemeHToB J[. 1. MenneneeBa. CBS3b
MIEPUOUYECKOTO 3aKOHA U
[lepuonuueckoi CUCTEMBI
XUMHUYECKUX 3JICMEHTOB C
COBPEMEHHOU TEOpUEN CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
00pazyeMbIX MU TIPOCTHIX U
CJIOXHBIX BEIIECTB I10 TPYIIIaM U
nepuoaM. 3HaUCHUE
MIEPUOINIECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX demeHnToB [[.H.
MeHnpeneeBa B pa3BUTHH HAYKHU.
DKCIEPUMEHTAIIbHBIE METOIbI
W3YYCHUS BEIIECTB U UX
MpeBpailleHuil: o JleMoHCTpaIuu:

PackpeiBaTh CMBICT U3y4YaeMbIX
MOHATHH (BBLACTISTH UX XapaKTEPHBIE
MIPU3HAKN) U IPUMEHATD 3TH MOHATHS
IIpH OMIMCAHHUU COCTaBa U CTPOSHUS
BEILIECTB, AJIsl OOBSICHEHUS OTICIIbHBIX
(hakToB U sBIEeHUI. ONPEneNnsTs BUIBI
XUMHUYECKOH CBSI3M (KOBaJEHTHOM,
WOHHOM, METaJUTMYECKOM,
BOJIOPOJHOMN) B COEANHEHHUSX; THII
KPUCTAJITMYECKON PEIIETKN
KOHKpETHOTO BemecTBa. OnpeneisTh
BaJICHTHOCTb U CTETIEHb OKUCIICHHS
XUMHUYECKUX 3JIEMEHTOB B
COEIMHEHMSX Pa3IMYHOTO COCTaBa.
[IpoBOANTE BBIUMCIIEHUS C
HCIIOJIb30BAaHUEM MOHATHS «MAacCcOBas
JI0JIs BEIIECTBA B pacTBope». Bianers
M3y9aeMbIMH XUMHYECKUMHU
noHATHSIMUA. OOBSACHATH 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOW PEAKIIMH OT
pasnu4HbIX GakTopoB. OnpenensTh
XapakTep CMENICHUS XHMHYECKOTO
pPaBHOBECHSI B 3aBUCHMOCTH OT
BHEIIHETo Bo3aeicTBys (mpuHIun Jle
[Hatenbe). CocTaBIATh ypaBHEHHS
peakuuil pa3IMYHbIX TUIIOB; MOJIHEIE U
COKpalIEHHbBIE YPABHEHUS pEeaKIIUN

Bunb! tabmun «[lepuogmueckas

HOHHOTI'O O6MeHa, Y4UuUThIBas yCJIIOBUA,
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CHCTeMa XUMMHUYECKUX JIEMECHTOB
J.A. MenneneeBay

Crpoenue
BEIICCTRA.
IMHuorooOpasue
BelecTs (4)

CrtpoeHue BemecTBa. XUMUYECKas
CBs13b. Bunel (koBaseHTHas
HETIOJIAPHAs U MOJIIPHAs, NOHHAs,
METaJUNTNYeCcKas) 1 MeXaHU3MBbI
00pa30BaHMs XUMHUUECKON CBSI3H
(oOMeHHBI 1 TOHOPHOAKIETITOPHEIH ).
Bonopoanas cBsizb. BalleHTHOCTS.
OneKTpooTpUIaTeabHOCTh. CTEneHb
okucneHus. Katnonsl u aHMOHBIL
BemecTsa MONEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH
MIOCTOSIHCTBA COCTaBa BEILIECTBA.
THIIBI KPUCTANIIMUECKUX PEILIETOK U
cBoMcTBa BelecTs. IloHaTne o
JHCTIEPCHBIX cucTeMax. McTiuHHBIE
pactBophbl. KonnuecTBeHHbIE
XapaKTEePUCTUKH PAaCTBOPOB
(MaccoBast 10715 BEIIECTBA B
pactBope). Kinaccudukanms
HEOPraHWYECKUX COEJMHEHUMN.
Howmenxiatypa HEOpraHHUECKHUX
BEIECTB. DKCIIEPUMEHTAIbHBIE
METO/IbI U3YYEHUS BEIECTB U UX
MIPEBPALLCHAN:

e JI[eMOHCTpaMu: — MOJIENN
KPUCTAIUTMYECKUX PEIIETOK.

e Pacu€THbIe 3a/1auu: — pacyeThl ¢
MCIIOJIb30BaHUEM MOHITHS «MacCOBast
JI0JIs1 PAaCTBOPEHHOIO BEIIECTBAY

X IMHUYECKHE
peaxmuu (6)

Xumuueckas peaxiusi.
Knaccudukaiys XuMUIeCKUX
peakiyii B HEOPraHUYECKOn U
OpraHUYecKOi XUMuu. 3aKOH
COXpaHEHHUsI MACChI BEILIECTB; 3aKOH

IIPH KOTOPBIX 3TH PEAKLUU UAYT JI0
KOHIIa. Vcrionbp30BaTh €CTECTBEHHO-
Hay4YHbI€ METOIbI IO3HAHUS —
MpOBeJICHHE, HAOTIOACHHUE U
OTMCAaHNUE XUMHUYECKOTO
9KCHEPUMEHTA (AEMOHCTPALIMOHHBIE U
nabopaToOpHBIE OMBITHI, MPAKTUYECKHE
paboThl): IO ONPEAETICHUIO CPEIBI
BOJIHBIX PacCTBOPOB BEIIECTB, PEAKLIUH
HOHHOTO 0OMEHA, BIMSHUIO
Pa3NUYHBIX (PaKTOPOB HA CKOPOCTH
peakuuii. CrenoBaTh MpaBUiIaM
M0JIb30BAaHUSI XUMUYECKOU MOCY 10N 1
nabopaToOpHBIM 000PYIOBaHUEM.
[IpencraBisTe pe3ynbTaThl
XMUMUYECKOr0 SKCIIEPUMEHTa B (hopme
3allMCH YPAaBHEHUI COOTBETCTBYIOIIMX
peaKuuii 1 IeT1aTh BHIBOJIBI HA UX
ocHoBe. [IpoBoaNTh BEIYMCICHUS IO
YpPaBHEHUSIM XUMUYECKUX PEAKIUM, B
TOM YHCJIC TCPMOXUMUUYCCKUEC
pacuérsl

bubanorexa [JOK
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KapTUHE MHpPA, JOCTUKCHUAX
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COXPAaHEHUs U MPEBPALEHUS SHEPTUI
IIPU XUMHUYECKUX PEAKIUIX.
CKOpoCTh peakliny, €€ 3aBUCUMOCTh
0T pa3nuuHbIX (hakTopoB. OOpaTHUMbIE
peaknui. XUMHUYECKOE paBHOBECHE.
@DaKkTOpHI, BIMSIOIINE HA COCTOSTHUE
XUMHUYECKoro paBHoBecus. [IpuHimn
Jle Illarense. DaekTponuTUIecKas
mucconnanyst. CuiibHBIE U cllaOble
31eKTposnuThl. Cpesia BOJHBIX
pacTBOPOB BELIECTB: KHCTas,
HEUTpaJIbHAs, LIEIOYHAsL.
Bomopoassrii mokasareins (pH)
pactBopa. Peaknun nonHoro ooMeHa
B OPraHUYECKOI U HEOPraHNYEeCKOMN
xumuH. OKHCIUTEIBHO-
BOCCTaHOBUTENbHBIE PEAKIINU.
ITonsTHe 00 271€KTpoIM3e PacIuIaBOB
U pacTBOpoB cojiel. [Ipumenenue
3JIEKTPOJIN3a. DKCIIEPUMEHTAIbHbIE
METO/IbI U3YUEHHS BEIIECTB U UX
MpEBPAILICHUN:

e JleMOHCTpaluu:

— Pa3yoXKEHUE NIEPOKCHUIAa BOAOPOJA B
MPUCYTCTBUU KaTalnnu3aTopa.

¢ JlaGopaTopHbIE OMBITHI:

— NPOBEJCHUE PEAKIIMI HOHHOTO
o0MeHa; — onpeaeIeHue Cpebl
PacTBOPOB BEMIECTB C TIOMOIIBIO
YHUBEPCATHHOTO HHINKATOPA.

o [IpakTHyeckue padboTel: Ne 1.
Bnusiaue paznuyHbIX GakTOpoB Ha
CKOPOCTbh XUMHUYECKOH peaKkIuu.

e PacuéTHble 3a7a4n: — pacyeThl M0
YPaBHEHUSAM XUMUYECKUX pPEeaKLUii, B
TOM YHCIIE TEPMOXUMHUYECKUE
pacuéThl

SIxmacc
https://www.yaklass.ru

HAYKA U TEXHUKH,
ApPTYMEHTHPOBAaHHO
BBIpAXKAIOIICH TTOHUMaHUE
BHAYCHUS HAYKU B )KU3HU
[POCCHUIICKOTO 00IIIeCTBa,
00€eCIIeueHNH €ro
0€301IaCHOCTH,
rYMaHUTapHOM, COIUAIILHO-
PKOHOMHYECKOM Pa3BUTUH
IPoccun
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Pasnen 2. Heopranuueckasi xumus (17 yacon)

MeTansr (6)

Mertamnsl. [lonoxxeHne MeTamioB B
Ilepuonuueckoit cucreme
XUMHYECKHX JIEMEHTOB.
OCO0CHHOCTH CTPOSHUS DIIEKTPOHHBIX
00oJiouek aToMOB MeTayuioB. OO0IIHe
(hH3UYeCcKre CBOMCTBA METAJIIOB.
[IpumeHeHne MeTaIoB B OBITY,
npupojie U Texuuke. CIiaBbl
METAJIJIOB. DJICKTPOXUMUYCCKHUH PsIJT
HanpsDKEeHUH MetaoB. Oomue
CIIOCOOBI MOTYYCHHS METAILIOB.
Kopposus meramios. CriocoObt
3amuUThI 0T Koppo3uu. O0mas
XapaKTepUCTHKA METAIIOB TJIABHBIX
noarpynn (IA-rpynna, ||A-rpymnmna)
[lepuonuueckoi CuCTeMbI
XHMHYECKUX DJIEMEHTOB. AJTFOMUHUM.
AmdoTepHbIE CBOHCTBA OKCUAA U
ruapokcua amomMuaus. Oomas
XapaKTePUCTUKA METAIIOB TOOOYHBIX
noxarpynm (b-rpynmn) Ilepuoanueckoit
CHUCTEMbI XUMHUYECKHX 3JICMCHTOR:
Meb, IWHK, XPOM, JKeJe30.
Baxneiimune coeIMHEHNS] METAIIIIOB
(OKCHIBI, THAPOKCHUABI, COJIH).
DKCIEPUMEHTAIIbHBIE METOIbI
W3YYCHUS BEIIECTB U UX
MIPEBPALLCHAN:

e JleMOHCTpanuu:

— KoJuteKIus «MeTallibl ¥ CIIIaBbD».
¢ JlaGopaTopHbIE OMBITHI:

— B3aUMOJCHCTBHE THIPOKCHIA
AJTIOMHUHHUS C PACTBOPAMHU KHUCIIOT U
IIeJI0YEH;

— KaueCTBCHHBIC PEAKIIUU HA KATUOHBI

PackpeiBaTh CMBICT H3y4aeMbIX TTOHATHH
(BBIIENATH UX XapaKTEPHBIC IPU3HAKU) U
TIPUMEHSATE ATH TIOHATHS TIPH ONMNCAHUN
COCTaBa M CTPOCHHUS BEIIECTB, TSI
OOBSICHCHHS OTJICIBHBIX (DAaKTOB U
sBieunii. OOBACHITH 00IIIeE
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
3JIEMEHTOB — METAJIJIOB M UX COCAUHECHUN
C Y4ETOM CTPOCHHUS UX aTOMOB H
nonoxeHus B [lepuoanyeckoil cucreme
XUMUYECKUX deMeHToB JI. 1.
MengeneeBa. XapakTepu30oBaTh
(ommHCHIBaTh) OOITNE XUMHUCCKHE
CBOMCTBA METAJIOB, UX BAKHEUIIINX
COEJIMHEHU, IOJTBEPKIAs 3TO
OIMHMCaHUe MMPUMEPAMHU YPaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKIX
peaKIuii; MpuMEeHEeHNE METAJIOB B
Pa3IUYHBIX 00JIACTAX, a TAKKE
HCIIOIB30BAaHUE UX JUIS CO3IaHUS
COBPEMEHHBIX MaTEpUAJIOB U
TexHOoJOTHH. OMUCHIBaTh CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3HHU.
PackpriBath cymHOCTh
OKHCIIMTEIIBHOBOCCTAHOBUTEIIHHBIX
peaKIuii MoCcpeCTBOM COCTABICHUS
AJIEKTPOHHOTO OasaHca 3THX peaKIui.
[IpoBOIUTE peakIuy, TIOITBEPK TAFOTIIHE
XapaKTEPHBIE CBOMCTBA N3Y9IaeMbBIX
BEIIECTB, PACIIO3HABATH OIBITHBIM ITyTEM
HWOHBI METAJUIOB, TIPUCYTCTBYIOIINE B
BOJHBIX pacTBopax. Mcmonp30BaTh
€CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS
— IIPOBEJ/ICHUE, HAOJIOICHUE U OTIHCAHUE
XUMHYIECKOTO IKCIIEPUMEHTA
(IeMoHCTpaIMOHHbBIE U Ta00paTOPHBIC
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DopMUpPOBAHKE JIUYHOCTH,
00J1aIaromei
MpPECTaBICHUEM O
COBPEMEHHOU Hay4YHOU
KapTUHE MUPA, JOCTHKEHUAX
HayK{ U TeXHUKU,
ApPTyMEHTHPOBAaHHO
BBIPAXKAIOLICH IOHUMAaHNE
BHAYCHUS HAYKU B )KU3HU
[poccuiickoro o0IecTna,
0OecreyeHNH ero
0€301IaCHOCTH,
TYMaHHUTapHOM, COLIUAIBHO-
PKOHOMHUYECKOM Pa3BUTHU
IPoccuu
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MCTAJJIOB.

e [IpakTryeckue padboTsl: Ne 2.
Pemenune sxcriepuMeHTaNBHBIX 33134

o TeMe «MeTajiibD.
e PacuéTHrIe 3agaun:
— pacueTsl Macchl (00bema,

KOJINYECTBA BEIIECTBA) IPOIYKTa
PeaKmuu, eciiv OAHO U3 BEILECTB JaHO
B BUJIE pacTBOpa C ONpPEAEICHHON
MacCOBOH 10JIEW paCTBOPEHHOTO

BCIICCTBA

OTIBITHI, TPAKTHUECKHE PAOOTHI).
IIpencraBisaTh pe3yabTaThl XUMUIECKOTO
JKCIEpUMEHTA B (hopMe 3amrcu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIIHI
U JeTIaTh BBIBOJBI HA UX OCHOBE.
CrenoBath npaBuiaM MOJIb30BAHUS
XUMUYECKOH Mocy 101 ¥ 1a00paToOpHBIM
obopynoBanuem. [IpoBoauTh
BBIYHCJIEHHS IO YPaBHEHUAM
XUMHUYECKUX peakiuil. CaMoCTOSTENbHO
IJJAHUPOBAThH U OCYIECTBIISATH CBOIO
[TO3HABATENBHYIO 1EATENBHOCTD;
[IPUHUMATh aKTUBHOE y4acTHE B
IPYNIIOBOH y4eOHOM AEATENLHOCTH

Hewmeramsr (9)

Hewmetamnel. ITonoxenne HeMeTaioB

B [lepuonnueckoit cucrteme

XHUMHYECKHX 3j1eMeHToB J[. 1.

MenpeneeBa 1 0COOEHHOCTH

cTpoeHust arToMoB. Du3nueckue
CBOMCTBa HEMETANIOB. AJITOTPONUS
HEMETaJUIOB (Ha MprUMepe KUCIOpOoa,

cepsl, pocdopa u yriepona).

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
HEMETaJUIOB (TaJIOTEHOB, CEPHhI, a30Ta,
dochopa, yrieposia u KpeMHUs).

OKCI/I}_'H:I HEMCTaJIIIOB.

Kucnoponconepskamune KUCIOTHI.

Boaopoansie coennHeHus

HEMCTAJIJIOB. SKCHepI/IMeHTaHLHBIC
MCTO/ bl U3YYCHUS BCIICCTB U UX

MIpEBPALLCHAN:
e JleMOHCTpanuu:
— 00pas3Ibl HEMETAJLIOB;

— B3aUMOJEUCTBHE MEOU C a30THOU
KHUCIIOTOM Pa3IUYHON KOHLECHTPALIUH.

e JlabopaTOpHBIE OIBITHL:

— KaYCCTBCHHBIC PCAKIIMM Ha aHMOHBI

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUN
(BBIIENATH MX XapaKTepHbIE IPU3HAKN) H
MPUMEHSTDH 3TH MOHITHS NP OMIMCAHUU
COCTaBa U CTPOCHUS BEILECTB, JIsI
0O0BSICHEHHS OT/IEBHBIX (DaKTOB H
siBiieHni. OOBICHITE 00II1E
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
HEMETAIIOB U X COSAMHEHUH C yIETOM
CTPOCHHS UX aTOMOB U TIOJIO)KEHHUS B
[Mepuoaunueckoit cUCTEME XMMHYECKUX
anemeHToB /I. 1. Menneneena.
XapakTepu3oBaTh (OMHUCHIBATH) 00IINE
XUMUYECKHE CBOMCTBA HEMETAILIOB, MX
BaXHEUIINX COCTMHEHUMN, TOATBEPKAAS
ATO OMHCAaHUE MPUMEPAMU YPAaBHEHUN
COOTBETCTBYIOIIMX XUMHUYECKHIX
peakuuii. XapakTepu30BaTh BIUSHUE
HEMETAJUIOB U UX COSAUHCHHUH Ha KUBBIC
OpTraHHU3MBI; OIUCHIBATH IPUMEHEHHE B
Pa3IUYHBIX 00JIACTAX MPAKTHUECKOM
nesTepbHOCTH YenoBeka. [loaTBepkaaTh
CYIIIECTBOBAaHUE TCHETHYCCKOM CBSI3U
MEX/Ty HEOPraHMYECKUMU BEILIECTBAMH C
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PKOHOMHWYECCKOM PA3BUTHUU
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Y KaTHOH aMMOHHSI.
e [IpakTryeckue padboTsl: Ne 3.
Pemenune sxcriepuMeHTaNBHBIX 33134
o teme «Hemeramib.

e PacuéTHble 3a1auu:

— pacdeTsl MaccChl BEIIECTBA WIN
o0Bpema razoB 10 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE HIIH
00BbEMY OHOTO U3 YYACTBYIOIIHX B
PpCaKkiumn BEUICCTB; PACUCThI MaCChI
(oOBeMa, KoTMUecTBa BEIECTBA)
MPOAYKTOB PEaKIiH, €CIH OJTHO U3
BCIICCTB UMCCT NIPUMCECH

CBs13b
HEOPraHMYECKUX U
OpraHNYEeCKUX
BeriecTs (2)

Heoprannyeckue u oprannieckue
kucnotsl. Heopranmaeckne n
OpraHUYeCcKUe OCHOBAHUSI.
AmdoTepHbIe HEOPraHUIECKUE U
OpPraHWYecKHe COeTMHEHHSI.
['eHeTnueckas CB3b HEOPTaHUIECKUX
Y OpPraHMYECKHX BEIIECTB

MOMOILBIO YPaBHEHHI COOTBETCTBYIOIINX
XUMHMUYECKUX peakiuil. PackpbiBaTh
CYLIHOCTb
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX
peaxuii IOCPeACTBOM COCTABIICHHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEeaKLuil.
[IpoBOaNTH peakiuu, TOATBEPKAAIOLIHIE
XapaKkTepHbIE CBOMCTBA H3y4aeMbIX
BEIIIECTB, PACIIO3HABAThH ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIIUC B BOJHBIX
pactBopax. Mcnonb30BaTh €CTECTBEHHO-
Hay4HbIE METOABI TO3HAHUS —
MpoBeeHNE, HAOIIOJCHNE U OTIMCaHNE
XHUMUYECKOTO SKCTIEPUMEHTA
(meMoHCTpanroHHbIE 1 1ab0paTOPHBIS
OTIBITHI, IPAKTUIECKHUE PAOOTHI).
IIpencraBnsaTh pe3yabTaThl XMUMUYECKOTO
JKCIEpUMEHTA B (hopMe 3aicu
YPaBHEHUH COOTBETCTBYIOLINX PEaKLUi
U JI€JIaTh BBIBOJAbI HA X OCHOBEC.
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DopmMupoBaHUe JTUYHOCTH,
obnanaromeit
MpeCTaBJICHHEM O
COBPEMEHHOU Hay4YHOHI
KapTHHE MHPA, JOCTIKCHHUIX
HAYKA ¥ TEXHUKH,
ApPTYMEHTHPOBAaHHO
BEIpaKAIOIICH TOHUMaHUE
BHAYCHUS HAYKU B )KU3HU
[pOCCHIICKOTO 00IIIeCTBa,
obecreyeHnn ero
0€301MacHOCTH,
TYMaHUTapHOM, COITHAIILHO-
PKOHOMHWYECCKOM PA3BUTHUN

IPoccuu

Pasznen 3. Xumus u :xu3Hb (4 yaca)

XUMHUS U )KU3Hb

(4)

Poste xumuu B obecnieueHnn
9KOJIOTHUECKOMN, SHEPTeTHUECKON 1
MUIIEBOI 0€30MaCHOCTH, Pa3BUTHH
MeauuuHbl. [loHsTHE 0 HAyYIHBIX
METO/aX MMO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIIUil.
[IpencraBnenus 06 0OMMX HAYYHBIX

PackpbIBaTh poJib XUMHH B PEIICHUH
OHEPTETUYCCKUX, CBIPECBBIX U
9KOJIOTUYECKHX MPOOJIEM YeIOBEYECTRA,
OTHCHIBATH OCHOBHBIC HATIPABIICHHSI
Pa3BUTHSI XUMHYECKOH HAYKH U
TexHooruu. [IpuMeHsTh TpaBuiIa
0e3omacHOro 00paleHus ¢ BEIICCTBAMH,

Bbubnuoreka [IOK
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DopmMupoBaHUe JTUYHOCTH,
o0Jaaromei
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MPHUHIUIIAX TPOMBIIUICHHOTO
MOJTyYeHUs BAXKHEHIIINX BEIIeCTB (Ha
MpUMepax MPOU3BOICTBA AMMHUAKA,
CEPHOI KUCIIOTHI, METaHOJIA).
YenoBek B MUpPE BEILIECTB,
MaTepHaIOB U XMMHYECKUX PEaKIIHH:
XUMHUS U 3I0POBbE YEIOBEKA; IpaBUIia
HCIOJIb30BaHMS
JIEKapCTBEHHBIXITPEIAPATOB; MpaBUiIa
0€30I1acHOro MUCII0IL30BAHUS
MpernapaToB OBITOBON XUMUH B
IMOBCEIHEBHOM KM3HU. BEITOBas
XUMHYECKas TPaMOTHOCTh

HCIIOJIb3YEMBIMU B TIOBCEHEBHOMN
YKU3HU, TPaBUIIAa TIOBECHUS B TEISIX
cOepexeHns 3I0POBbS U OKPYKAFOIIEH
MIPUPOTHOM CPEJIbI; TOHUMATh BPE/T
(oITacHOCTH) BO3JACHCTBUS Ha )KUBBIC
OpTaHHU3MBI OTIPEIETICHHBIX BEIIECTB
cmbich nmokasarens [1/1K, noscHsaTh Ha
pUMepax CrocoObl YMEHBIIICHUS U
MIPEIOTBPAIICHHS UX BPETHOTO
BO3JICUCTBUS. AHATU3UPOBATEH U
KPUTHYCCKH OIICHUBATh MH(DOPMAIIHIO,
CBSI3aHHYIO C XUMHYECKUMH IPOIIECCaMHU
Y WX BIMSHUEM Ha COCTOSHUE
OKpy>Karollen cpeapl. FMcnonb3oBath
MIOJTy9eHHBIC 3HAHUS U MIPEJICTABICHUS O
cdepax IesTeNbHOCTH, CBA3aHHBIX C
HayKOH U COBPEMEHHBIMU
TEXHOJIOTHSMH, KaK OCHOBY JUISI
OpHEHTAINU B BBIOOpE cBOEH Oymyteit
Mpo¢eCCHOHANBHON AEATENEHOCTH.
[IpuHuMaTh yyacTre B 00CYKICHUU
po0JIeM XUMHUYECKOW 1 SKOJIOTHUECKOM
HaIPaBIEHHOCTH, BHICKA3HIBATh
COOCTBEHHYIO TIO3UIIHIO 10 TTpodieMe 1
rpenjiaraTh BO3MOXKHBIE IyTH &€
peueHus

https://www.yaklass.ru

BHAYEHUS HAYKH B )KU3HH
[POCCHICKOT0 00IIeCTBa,
00€eCIIeueHNH €ro
0€30MacHOCTH,
TYMaHUTAPHOM, COIHAIBLHO-
PKOHOMHYECKOM Pa3BUTHH
IPoccun

OBLLIEE
KOJIMYECTBO
YACOB MO
MPOrPAMME 34
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoaensie — Ipaxriieckue fI[Sy‘ICHPIH sﬁizosaTenbﬂme
padoThI padoThI pecypesI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4EeCKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBIE I10JIOKEHHUS
[IpencraBienue o kiaccuPpuKauu
3 opranu4eckux Beniects. Homenknartypa 1
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
5 OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
3 IIpakTruueckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yUYEHUE €TO0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [lonydenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHM psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11 Brluncienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b yIrieBOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHBIM Klaccam
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[TpupoHBIE HCTOYHUKH YTIIEBOJOPOJIOB:

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ epepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U
TITUTICPUH

19 @deHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
areTanbaerug. AeToH

21 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHasl U YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBolicTBa




pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK

23 MPECTaBUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbLi1a KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYrneBojbl: cocTaB, KiaccuPUKaIuS.

27 Bakneiiue npencTaBuTeNn: TIII0K03a,
dbpykTo3a, caxapo3a

08 Kpaxman u nemirono3a kak mpupoHbie
MOJIUMEPHI
KontponbHas padota mo pasaeny

29 «Kwucnopoacoaepxaiine opraHuuecKre
COCTUHEHUS

30 AMUWHBI: METHJIAMUH W aHUJIHH
AMUHOKHCTIOTHI KaK aMm(pOTepHBIC

31 OpraHUYECKUE COCANHEHUS, UX
Oouosorudeckoe 3HadeHue. [lentuabt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METOILI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN.

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U HX COCIUHCHHI I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,Z[OpO,Z[HaH CBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenenb okucieHus. Bemecra
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX CHUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [TousTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEMN

Kontponbnas padoTa mo pasaeny
«Teoperndeckrie OCHOBBI XUMHUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, KeJIe3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hemeranbl, ux monoxxeHue B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANOTponus HEMETauIoB (Ha puMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COeIMHEHUI

23

XuMudeckue cBorcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

IIpuMeHeHrEe Ba)KHEUIINX HEMETAUIOB U UX
COECIMHEHUN

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

08 KontponbHas pabora no temam «MeTtasuibby 1
n «Hemeramism

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00ecriedeHIN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMIKX HAYUHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
BaXHEHIITNX BEIIECTB

33 YesnoBek B MUpE BEILECTB U MaTEpPHAIOB

34 XUMHUS ¥ 370pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

1) Xumus, 10-11 xmacesl/ XKypur A.A., AximonepHoe o6mectBo «M3narenscto «IIpocBemnienner»

2) Xumus, 11 knace/ I'abpuensu O.C., O0I1IeCcTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTBIO
«/IPODA»; Axmmmoneproe oomectBo «M3natenberBo «lIpocBenienuey

3) Xumus, 11 knace/ Tabpuensa O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEPHOE 0OIIECTBO
«3narenbcTBO «IIpocBenieHue

4) Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A.A., JIyaun B.B.; mox penakuuneit
Jlynuna B.B., O0mecTBo ¢ orpaHUi4eHHOH 0TBeTCTBEHHOCTHIO « JPODAY; AkimoHepHOE
obmiectBo «M3natenscTBo «IIpocBemenuer

5) Xumus, 11 kmace/ Kysnenosa H.E., JIEskun A.H., lllatanos M.A., AknroHepHOe 00IIeCTBO
«3narenbcTBO «lIpocBemienue

6) Xumus, 11 knace/ Munuenkos E.E., XKypun A.A., OpxkexoBckuii I1.A., ObmiecTBo ¢
orpannueHHor oTBeTcTBeHHOCThIO « 1Ol MHEMO3HWHA»

7) Xumus, 11 knacce/ Pynsutuc I.E., ®enpaman @.I7., AkiionepHoe o0mecTBo «3m1arenbcTBo
«IIpocBemeHue

METOINYECKHUE MATEPHAJIBI JIS1 YHUTEJIA

1) Xumus, 10-11 xnacesl/ XKypun A.A., AxumonepHoe o6iectso «M3narensctBo «IIpocBemeHue»

2) Xumus, 11 knace/ I'abpuernsta O.C., OOmmecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTBIO
«IPODAy; Axmmoneproe obmectBo «M3natenscto «lIpocBemnienuey

3) Xumus, 11 knace/ I'abpuensia O.C., Octpoymos W.I'., Cnankos C.A., AKIHOHEpHOE O0ILECTBO
«M3narensctBo «IIpoceemenue

4) Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun B.B.; mox penakuueit
Jlynuna B.B., O0miecTBo ¢ orpaHM4eHHON 0TBETCTBEHHOCTHIO «/JIPODAY; AKiimoHepHOE
obmectBo «M3narenscTBo «IIpocBemenney

5) Xumus, 11 kmace/ Kysnenosa H.E., JIEskun A.H., lllatanos M.A., AknroHepHOe 00IIeCTBO
«M3narensctBo «IIpocBemenue

6) Xumus, 11 kmacc/ MungenkoB E.E., XKypun A.A., OpxexoBckuii [1.A., OGmecTBo ¢
orpaHnyeHHo# orBeTcTBeHHOCThIO « MOL]l MHEMO3UHA»

7) Xumus, 11 kmace/ Pynsuruc I'.E., ®enpaman @.I'., AkiinonepHoe obmectBo «3garenscTBo
«ITpocemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru Enunoe comepxanie 001iero oopa3oBaHust
https://resh.edu.ru Poccuiickas 31ekTpoHHas Ko

https://www.yaklass.ru sxnacc
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