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IMosicAATeIbHAS 3aMHCKA

Pabouas mporpamma mo yaeOHOMY Kypcy «PemieHue 3a/iad 00 XUMHH» BKIIOYAET TMOSCHUTEIBHYIO
3aIlUCKY, CoJep/KaHHe OOydUeHHs, IUIaHHpyeMble pe3ylIbTaThl OCBOEHHS IPOrpaMMbl U TeMaTHUYECKOe
ILIAHUPOBAHUE.

ITosicHuTenbHAS 3amHcKa OTpaxkaeT OOIIHe IeaH H 3aadd M3ydeHHs ydeOHOro Kypca, MecTo B
CTPYKType y4eOHOrO IIIaHa, a TaKikKe MOJX0bI K 0TOOpPY co/IepiKaHIs U IIaHHPYEMbIM Pe3yIbTaTaM.

Ob0masi XapaKTepHCTHKA Y1e0HOT0 Kypca

IIporpamma yuebHOro kypca «PemieHnme 3ajad IO XHMHH» HMeeT o00mieodpa3oBaTeIbHbII
MEKIIPEIMETHBINI XHMHKO-MaTeMaTHYeCKUl XapakTep M IIpeJHa3HadeHa IS H3Y4EeHHS YJalluMICH,
MPOSBUBIINMH KO BpeMeHHU oOydeHUss XxuMun B 10 Kiacce MOBBINICHUII HHTEPEC K PENISHUIO PacUeTHBIX
3agad. [IporpaMMa nMeeT IPHUKIATHYIO HAIIPABICHHOCTH U CIIYKUT JUIS YIOBIETBOPEHUS HHANBUIYaIbHOTO
HHTepeca yJanuxcs K H3YUYeHHIO0 U IPUMEHEHUI0 3HAHUI XUMUU H MaTEeMAaTHKHU IIPH PelIeHHH PacdeTHBIX
XUMHIYECKHX 3aad.

Kypc mo3BoisieT cucreMaTH3HpOBaTh 3HAHUS 00 OCHOBHBIX THIIAX pacueTHHIX 3ajad, YIIyOHTh
3HAHUS O CIOCO0ax penieHus 3ajad U ero U3ydeHHe CIocoOCTBYeT paclIUpeHHI0 IpeIMETHBIX 3HAHUI 10
XIMHH, CO3HaTeIbHOMY BBIOOpPY IYTH JalbHeiNIero MNpoWIbHOTO OOYYEHHs, CaMOOIPe/eIeHII0 B
OTHOIIEHUH COOCTBEHHOH JIeATeIbHOCTH Ha €CTECTBEHHO-MaTeMaTuieckoM mpodmie. Kype dopmipyer
OCO3HAHHBIE I MaTeMaTHYECKH 000CHOBAHHBIE YMEHUS U HABBIKU BBIIOTHEHUS BBIUMCIUTEILHBIX OMEepariiii
U penieHus 3anad. KpoMe Toro, Kypc mo3BoiseT CHCTEMAaTH3HPOBATh U cOOpaTh B €IHHOE Ie7I0€ 3HAHUS O
CTEXHOMETPHYECKHUX 3aKOHaX, CIOco0axX pemleHHs XHMHYEeCKHX 3aJad H HUX CTeXHOMETPHYECKOM
000CHOBaHNH, TaK KaK JIAHHBII MaTepual B 0a30BOM Kypce XUMHUHU paccesH 1O pa3IHIHbIM TeMaM.

Ileau u3y4eHns y4eOHOro Kypca
Ilens kKypca: GopMHPOBAaHUE U Pa3BUTHE Y 00YUIAIOIINXCS YMEHUI U HABBIKOB 10 PENICHUIO KaueCTBEHHBIX 1
KOJIMYECTBEHHBIX 33J1ad [0 OpraHHYecKOll XUMUH, Pa3BUTHE MMO3HABATEIIBHOI U TBOPYECKOI aKTHBHOCTH,
CHHTETHYECKOTO U aHATUTHIECKOTO MBIIUIEHUS.
3aoauu Kypca:
e Pa3BUTh YMEHHS W HABBIKH CHCTEMHOIO OCMBICIIEHHS 3HAHUII 10 OpPraHMYecKOH XHMHU H HX
IIPUMEHEHH KD TIPH PENTEHNH KaYECTBEHHBIX H KOIIMYECTBEHHBIX 3a/1a4;
e o0ecrmeunTh OCBOEHHE OOYJAIONUMMUCA aAJITOPUTMOB peNIeHHS THIOBBIX KaueCTBEHHBIX W
KOJIMYEeCTBEHHBIX 33/1a4;
e chopMHpPOBATH YMEHHUS CaMOCTOSTEIBHO MOAOMPATh CIIOCOOBI pelieHNns KOMOHMHUPOBAHHBIX 3a/1a4 B
COOTBETCTBUH C HMEIONIMHUCS JaHHBIMHU;
e HAYYUTh HCIOJIB30BAaTh MaTEMATHYECKNE YMEHUS H HABBIKHU IIPU PENICHHH XHUMHUYECKUX 3a]1aY;
e HAyYUTh HCIOJIH30BaTh XHMHYECKHE 3HAHHS I PENICHHS MaTeMaTHYeCKUX 3aa4 Ha PacTBOPHI,
CMECH;
e DPa3BHTH y 00yUJarOMMXCs YMEHHS MPOBOJIUTH CHHTE3, aHAIU3, (QOPMYIHUPOBATh BBIBOIBI, 3aKIFOUESHILS,
e CO3JaTh YYalllMCS yCIOBHS B IIOATOTOBKE K caade EI'D mo xumum.
MecTo y4edHOT0 Kypca B yueOHOM I1aHe OY
OOmree 4iCIO YacoB, OTBEICHHBIX Ha M3ydeHHe Kypca «PemeHme 3ajad mo xummm» B 10 Kiacce
cocTaBisgeT 34 gaca, 1 9ac B HeeJIo.



Copep:xanue yuedHOro Kypca
Tema 1. Pacyersl o XuMHYecKHM GopMyJI1aM H YPABHEHHAM XHMHYECKHX pearumui (16 1)
OCHOBHBIE KOJIHIECTBEHHbIE XapaKTEPUCTHKH BEIleCTBa: KOJINYECTBO BeNlecTBa, Macca, 00beM.
MaccoBasi, 00beMHass U MOJSpHas JOJIS BellecTBa B cMecu. MaccoBas 11071 3JeMEHTa B COCIHHEHUM.
IIpocteiimas wim smOoupudeckas Qopmyna. HMcTuHHas W MoJeKylspHas ¢opmyna. XHUMHIYIECKOe
ypaBHEeHHEe, TEPMOXUMUUECKOe ypaBHEeHHe, TeI1oBoil 3bdekT xumideckoi peakimi.CTeXHoMeTpHIecKHe
pacdeTsl. BeIxoj MpoayKTa peaKiium.

Tema 2. Oprannveckast xumus (11 q)
XUMHUYECKHE CBOICTBA aIKaHOB, aJIKEHOB, AIKHHOB. CIIHPTOB, ()€HOJIOB, aJIbIeTHI0B. KapOOHOBBIX KHCIIOT.
ITomiMepsl. I'eHeTHYeCKas CBA3b KJIACCOB OPTAaHNYECKHX BEIECTB.

Tema 3. DkcnnepuMeHTAIbHBIE OCHOBbI XUMHH (7 1)
KauecTBeHHBIe peakIUM, HIeHTH(HKAIHI BelIecTB, aJrOPHUTM HIeHTH(UKAIH, OJ0K-cXeMa. AJITOPHTM
OOHapyKeHHS OpraHHYeCKUX COeHHEHUIT



ILnanupyeMble pe3yJabTaThl 0CBOEHHSI Y4eOHOr 0 Kypca
JIn4HOCTHBIE pPe3y.IbTAThl
®OI'OC COO ycraHaBiIHBaeT TpeOOBaHHA K pe3yJbTaTaM OCBOCHHS OOYJarONIMMHCS Iporpamm
cpenHero obmero odpa3oBaHus (JIMUYHOCTHBIM, METallpeIMETHBIM U MpeIMeTHbIM). HayuHo-MeTo1maeckoit
OCHOBOII JUIs pa3pabOTKH IUTaHHPYEMBIX Pe3yIbTaTOB OCBOEHHS IPOrPaMM CpeIHeTo 00IIero odpazoBaHUs
SBJIETCS CHCTEMHO-ESTeIbHOCTHBII IIOAXO0.

B cooTBeTCTBHH C CHCTEMHO-JIESTEIBHOCTHBIM IOJXO0JI0OM B CTPYKTYpe THYHOCTHBIX pE3yJIbTAaTOB
OCBOCHHS TpenMeTa «XHMHS» Ha YpOBHE CcpellHero oO0miero oOpa3oBaHHUS BBIIEICHBI CIEAYIOIIHNE
COCTaBJISIOMIHE:

- OCO3HaHHE OOYYAIOUMMUCA POCCHIICKOH TpakHaHCKOH HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BHTHIO, CAMOCTOSTEIBHOCTH H CAMOOIIPE IETIEHHIO;

- HAIN491e MOTUBAITH K 00YUEHHIO;

- IIeJIeHapaBIeHHOE pa3BUTHE BHYTPEHHUX yOeKIeHUIT THIHOCTH Ha OCHOBE KIFOUEBBIX IIEHHOCTEH
U UCTOPUYECKHX TpaJuIliii 6a30BOI HAYKH XMMHH;

- TOTOBHOCTh H CIIOCOOHOCTh 00yJaroNIUXCcsl PYKOBOJCTBOBAThCS B CBOEH JIeATeIbHOCTH IIEeHHOCTHO-
CMBICIIOBBIMHU YCTaHOBKAaMH, MIPHCYIIIIMH 1I€I0CTHOM CHCTEMe XMMHIECKOT0 00pa30BaHMUs;

- HaIM4He IMPaBOCO3HAHHS SKOJIOTHYECKON KYIbTYphl U CIOCOOHOCTH CTaBUTh IIEH U CTPOUTH
JKI3HEHHBIE TLIaHBL

JIIYHOCTHBIE Pe3yJIbTaThl OCBOSHUS YUeOHOTO Kypca 110 XUMHUH JJOCTUTAI0TCS B €IMHCTBE YIeOHOI U
BOCHUTATEIbHOH AeATeIbHOCTH B COOTBETCTBHH C TI'YMaHUCTHYECKHMH, COIIMOKYJIBTYPHBIMH, JTYXOBHO-
HPaBCTBEHHBIMU IEHHOCTSMH U HjieaJaMHi POCCHIICKOTO TpakJaHCKOTO OOIIeCTBa, MPHHIATHIMU B 00IIECTBE
HOpMaMH U TIpaBWIaMU IIOBEJCHHS, CIIOCOOCTBYIOIIMMH IIpolleccaM CaMOIIO3HAHHS, CaMOpPa3BUTHSA H
HPaBCTBEHHOT'O CTAHOBJICHUS JIMTHOCTH O0YIarOIIUXCSL.

JIIYHOCTHBIE Pe3yIbTAaThl OCBOSHNUS yUeOHOT 0 Kypca 10 XUMHH OTpakaroT c(hoOpMIPOBAHHOCTb OIBITA
MO3HABATENbHON M TMPAKTUYECKOH eATENBHOCTH OOYYarONIMXCSA MO peaan3allii MPHHATHIX B OOIIECTBE
[IEHHOCTEI1, B TOM YHCJIE B 9aCTH:

1) epasxcoanckozo 6ocnumaHus:

- 0CO3HAHUS 00YJAONIMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEI, YBaKEHHS K 3aKOHY U
MIPaBOIIOPSIKY;

- IPeJICTABICHHS O COIHATBHBIX HOPMAX U MPaBIIAX MEKINIHOCTHBIX OTHONIEHNUII B KOJUIEKTUBE;

- TOTOBHOCTH K COBMECTHOI TBOPUECKOII JIeSTEIbHOCTH MPH CO3AaHUH YIeOHBIX IPOSKTOB, PeIeHHH
yueOHBIX U M03HABATEIBHBIX 3aJlad, BHIMOJTHEHUN XHMHIECKUX 3KCIIEPHUMEHTOB;

- CIIOCOOHOCTH TOHHMAaTh U IPHHIMATh MOTHBBI, HAMEPEHUs, JOTHKY U apTyMEHTHI JPYTHX IpH
aHaI3€e pa3IMIHBIX BUJIOB YUeOHOI e TeIbHOCTH;

2) nampuomuueckozo 60CRUMAHUSA:

- IEHHOCTHOT 0 OTHOIIEHNS K HCTOPUYECKOMY H HaYIHOMY HACJISIUI0 OTeUECTBEHHOI XM,

- YBakKEHHS K TPOIleCCY TBOpYECTBa B 00JACTH TEOPHH U TMPAKTHIECKOTO MPUMEHEHHS XUMHH,
OCO3HaHHUSI TOTO, YTO JIOCTHAKEHHS HAayYKH €CTh pe3yJbTaT JUIMTEIbHBIX HaOMOIEeHUIl, KPOMOTIHBBIX
SKCIEPHMEHTAIbHBIX MOHCKOB, IIOCTOSHHOTO TPYAa YUE€HBIX U IIPAKTHKOB;

- HHTepeca U MO3HaBaTEIbHBIX MOTHBOB B IOIYUYEHHH U MOCIEIYIONIEM aHaIM3e HH(pOpPMAIUH O
IIepeIOBBIX JOCTUKEHISIX COBPEMEHHOI O0TeUeCTBEHHOI XM,

3) 0yX06HO-HPAECMEEHHO20 60CNUMAHUSA:

- HPaBCTBEHHOI 0 CO3HAHUS, 3THYECKOTO MOBEICHUS;

- TOTOBHOCTH OIIEHHBATh CBOE MOBE/ICHNE U ITOCTYIIKH CBOHX TOBAPHILEH C MO3UINI HPABCTBEHHBIX 1
IIPaBOBBIX HOPM H OCO3HAHHE IIOCIEACTBHII 3THX MTOCTYIIKOB;

4) hopmuposanus Kyasmyput 300p06us:

- IOHUMaHUS IEHHOCTEH 3/10pOBOTO U Oe30macHOTo 00pasa KH3HHU, HE00X0IUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3NUIECKOMY H IICUXHYECKOMY 3/I0POBbIO;

- cobmrojieHus mpaBiI Oe30MacHOro oOpanieHus ¢ BelllecTBaMHU B OBITY, TIOBCEIHEBHOM KU3HH U B
TPYIOBOI AeSTeIBbHOCTH;

- TMOHHMAaHUS NEHHOCTH IPaBIJI HHAUBHIYAIbHOTO U KOJUIEKTHUBHOTO O€30MacHOTO IMOBEICHUS B
CHUTYaIHSX, YTPOKAIONIIX 310POBBIO U JKH3HH JIIOJIEH;

5) mpyooeozo éocnumanus:

- YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIIEeHHH MMPaKTHYeCKUX 3a/jau COIMAIbHOM HAIIPaBICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJIbI);



- HHTepeca K IMPaKTHIeCKOMY H3YUEeHHIO MpodeccHil pa3IHIHOTO pojia, B TOM YHCIIe Ha OCHOBE
MPUMEHEHHS IPEeIMETHBIX 3HAHUI 110 XHUMUH;

- YBaJKEHHUS K TPYAY, JHOJSIM TPYJia U pe3ylIbTaraM TPYyI0BOI AeITEIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY HHIHBHAYaJbHOH TpaeKTOpHH oOpa3oBaHHS, Oyyrieit
npodeccud U peanH3alid COOCTBEHHBIX JKH3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOoCcOOHOCTel K XHMHH, HHTePECOB U ITOTpeOHOCTel 001IecTBa;

6) IKOI02UUECKO20 60CNUIMAHUSA:

- HKOJIOTHUECKH IeIeco00pa3sHOro OTHOIISHHS K MPHpPOJIe, KaK HCTOYHUKY CYIIeCTBOBAHUS KU3HI Ha
3emie;

- OCO3HAHHA HEOOXOIMMOCTH HCIIONB30BAHMUS JOCTIDKEHHH XHMHH JUIS pelleHHA BOIPOCOB
PalHoOHATBHOT O TPUPOIOIIOTH30BAHNUS;

- AKTUBHOTO HEMpHUATHSA JCHCTBHI, MPUHOCIIINX Bpell OKpPYKAromieil MPHPOJIHOI cpeie, YMEHHS
MIPOTHO3UPOBATh HeOJIarompuATHBIE 5SKOJIOTHYECKHe IIOCIEACTBUSA IMpeANpHHUMAeMbIX JCeHCTBHII U
MpeaoTBpaliaTh HX;

7) ueHHOCmU HAYYUHO020 NOZHAHUSA:

- chopMHIPOBAHHOCTH MHPOBO33PEHHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PasBUTHS HayKH
U 00IIeCTBeHHOM IPaKTHKH;

- IOHUMaHN4 cHeIM(UKH XUMHH Kak HayKH, OCO3HaHUA €€ pos B (OpMUPOBAHHH palliOHATIFHOTO
HAay4IHOTO MBIIUICHHS, CO3JaHUH IIeJIOCTHOTO IMpeJCTaBlIeHHs 00 OKpyXkKarollleM MHpe KaK O eIHHCTBE
MPHPOJBI U dYeloBeKa, B IMO3HAHUU TPHPOJHBIX 3aKOHOMEPHOCTEH M pelleHHH MpobiaeM coXpaHeHHS
MIPHPOJJHOTO PAaBHOBECHS;

- yOexn€HHOCTH B 0c000H 3HAYUMOCTH XHMHH JUIS COBPEMEHHOH ITHBIUIH3AIMH: B 6
T'YMaHUCTHYeCKON HaIlpaBIeHHOCTH U BaKHOI POl B CO3JMaHHH HOBOH 0as3bl MaTepHAIBHOI KYIBTYPHI,
pelieHnn TriI00aTbHBIX IMpoOJeM YCTOMYHBOTO pa3BUTHS dYelOBeUeCTBAa — CHIPBEBOI, SHEPreTHIecKOil,
MTHIIEBOI U SKOJIOTHIeCKOil 0€30IacCHOCTH, B pa3BHTHH MEIUIIHHEL, 00eCIIeUeHIH YCIOBHI YCIEITHOTO TPy Ia
U SKOJIOTHYeCKH KOM(OPTHOI JKH3HH KaKJIOTO WieHa o0IecTBa;

- €CTeCTBeHHO-HAYTHOI TPaMOTHOCTH: CIIOCOOHOCTH HCII0JIh30BaTh IOIydaeMble SHAHUS IS aHaIH3a
H OoOBSCHEeHHI gBICHUII OKPYKAIOIIEro MHpa M TPOHCXOJIINNX B HEM H3MEHEeHMIl, YMEHHS JellaTh
000CHOBaHHBIC 3aKTIOYEHHS Ha OCHOBEe HAyYHBIX (PAaKTOB M HMEIONIHXCS JAaHHBIX C IEIbI0 ITOMYUCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSATEIbHO HCIOIh30BaTh XHMHYECKHE 3HAHHS IS pelleHus IpodieM B
peanbHBIX KU3HEHHBIX CUTYaIlHIX;

- TOTOBHOCTH H CIIOCOOHOCTH K HellpephIBHOMY 0Opa30BaHHUIO U caMOOOpa30BaHHIO, K aKTHBHOMY
MOTYIeHUEO HOBBIX 3HAHHUI 10 XMMHH B COOTBETCTBUH C JKH3HEHHBIMH ITOTPEOHOCTIMI.

MeTtanpeaMeTHbIe pe3yJAbTaThl

MeTanpeaMeTHBIE pe3yIbTaThl OCBOSHHS yieOHOTO Kypca «PellleHne 3ajad M0 XHMHID» Ha YPOBHE
cpeHero obmniero oOpa3oBaHH BKIIOYAIOT:

- 3HaYNMBle 11 (QOPMHpPOBAaHHS MHPOBO33PEHUS OOYJarOMIHXCAd  MENKIHCIIHILIHHAPHEIC
(MexXIIpeIMeTHBIe) oOlleHaydHble IOHATHSA, OTpakalollie IIeJOCTHOCTh HaydHOH KapTHHBI MHpa H
crelu(UKy METOJO0B MO3HAHHS, HCIOIb3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BeIIECTBO, SHEPTHUA,
ABIeHHe, Mpollecc, CHCTeMa, HaydHblil (akT, MPHHIMII, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
Hccle/loBaHue, Ha0Mmo/IeHHe, H3MepeHne, SKCIIEPUMEeHT U JpyTue),

- YHHBepcalbHble ydeOHBIEe JeiicTBHS (IO3HAaBaTelIbHblE, KOMMYHHKAaTHBHBIC, PETYIATUBHBIC),
obecrneunBaromine ¢GopMHpoBaHHe (YHKIMOHAIBHON TPaMOTHOCTH M COIHAJIBHOH KOMIIETSHITHH
oOydaronmxcs,

- CIIOCOOHOCTH 00 yJaroMINX ¢ HCIIOIb30BaTh OCBOCHHBIE MEKTHCITHIIMHAPHbIE, MHPOBO33pEeHIECKIE
3HAHUA U YHUBepcalbHbIe YieOHbIe JeficTBHS B IO3HABATEIHHOI U COIHATBHOMN MIPaKTHKE.

MeranpeaMeTHble  pe3yJabTaThl  OTPAKAOT OBIIQJleHHe  YHUBEPCATbHBIMH  YIeOHBIMHU
MM03HABATEIbHBIMHI, KOMMYHHKATUBHBIMH H PETYISITHBHBIMHU J€H CTBUSMIL

OBi1aieHHe YHHBePCAJIbHBIMH YIeOHBIMH MO3HABATEIbHBIMH el CTBHSIMH:

1) dazosvie nocuueckue oeiicmeus:

- CAMOCTOATENbHO (hOPMYIHPOBATh U aKTyaJIH3HPOBATh MPodIeMy, BCeCTOPOHHE €€ paccMaTpHBATh,

- OTIPEACIIATH 1IN JeATeTbHOCTH, 3a/1aBas IapaMeTpbl U KPUTEPHU UX JOCTHKEHHS, COOTHOCUTD
Pe3yIbTaThl JIEATEIbHOCTH C IOCTABICHHBIMHA IEISIMU;



- HCIIOJIb30BATh IIPH OCBOSHHUU 3HAHHII MPHUEMBI TIOTHIECKOT'0 MBIIUIEHHUS — BBIICIIATh XapaKTepHbIE
MpU3HAKH ITOHATHH M YCTAHABIHBATh HX B3aUMOCBSA3b, HCIIOIB30BATh COOTBETCTBYIOIIUE IOHATHS JUISA
00BSICHEHHUS OTACIbHBIX (JaKTOB U ABJICHHII,

- BEIOMpATh OCHOBAHUS U KPUTEPHH JUIS KIacCH(PHUKAIHN BeIeCTB H XUMHISCKUX pPeaKIfiil;

- YCTaHaBJINBAaTh MPHYHHHO-CIIC/ICTBCHHBIC CBSI3H MEKIY H3ydaeMbIMH SBICHUSIMH;

- CTPOUTH JIOTHYECKHE PACCYXKICHUSA (MHIYKTUBHBIC, J€AYKTHBHBIE, II0 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTHBOPEYHS B pacCMaTpHUBaeMbIX SIBICHHSIX, GOPMYIHPOBATh BBIBOJBI U 3aKTIOUCHIS,

- IPUMEHSATh B MPOIECCE TTO3HAHUSA, HCIIOIb3YEMbIE B XHMHH CHUMBOJIHMYECKHE (3HAKOBBIE) MOJIEIIH,
npeoOpa3oBbIBaTh MOjIeIbHbIE IPeACTaBIeHHS — XHMHYecKHil 3HaK (CHMBOJI) 53Je€MeHTa, XHMHYecKas
(dbopMyIta, ypaBHeHHe XUMHYIECKON peakIMi — IpH pelieHHH YyIeOHBIX IMO3HABAaTEIbHBIX U MPaKTHUSCKUX
3ajlad, MPUMEHATh Ha3BaHHBIE MOJICJIbHBIE IIPEJCTABICHUSA JUI1 BBIABICHHS XapaKTepPHBIX IIPH3HAKOB
HU3y4aeMbIX BEIIECTB H XUMHYECKUX PEaKITHil.

2) bazosvle ucciedoeamensCeKie 0eiicmeu:

- BJIaJIeTh OCHOBAaMHU METO/IOB HAYTHOTO MO3HAHUS BENMIECTB H XHMHYIECKHUX PEaKIUIi;

- (opMyIHpOBaTH LEAH M 3aJ1a4i Hcclae0BaHNs, HCIOIB30BaTh MOCTABICHHBIE U CAMOCTOATEIHHO
chopMyIHPOBAHHBIE BOIIPOCH! B KadecTBe HHCTPYMEHTA ITO3HAHIS 1 OCHOBBI JII (DOpMHpPOBAHUS THIIOTE3EI
10 IIPOBEPKE IIPAaBIIbHOCTH BBICKA3bIBAEMBIX CYKICHHIL;

- BJIaJIeTh HaBBIKAMH CAMOCTOSTEIPHOTO IUNIAHUPOBAHUS U IIPOBEICHHS YISeHHUECKIX K CIIEPUMEHTOB,
COBEpIICHCTBOBATh YMeHHS HaOII0aTh 3a XOJOM IIpollecca, CaMOCTOSTEIbHO IIPOTHO3HPOBATH €TI0
pesyinpTar, (GOpMYyIHpoBaTh 0000IIEHHS U BBIBOJB OTHOCHTEIBHO JIOCTOBEPHOCTH pe3yJIbTaToB
HCclIeIOBaHUSA, COCTaBISATh 000CHOBAHHBIN OTUET O MpoJielIaHHO padoTe;

- MpHoOpeTaTh OIBIT YUCHHUESCKOH HCCIeI0BaTeIbCKON H IPOESKTHOH JeATeTbHOCTH, MPOSBIATH
CIOCOOHOCTP M TOTOBHOCTH K CAaMOCTOSATEIBHOMY IIOHMCKY METOJIOB pelIeHHS IpakTHYeCKHX 3ajaad,
MIPUMEHEHHIO Pa3IH9IHBIX METOJI0B ITO3HAHMHIL.

3) pavoma c ungpopmanuei:

- OpPHEHTHPOBAaThCA B Pa3INYHBIX HCTOUHHKAX HHGpOpMAIUH (HAaydHO-IOMyJISpHAs JIUTepaTypa
XHMHYeCKOTO coJiepiKaHUs, CIpaBOUYHBIE IMocoOus, pecypchl IHTepHeTa), aHAIH3HpPOBATh HH(OpMAIUIO
Pa3sIMUHBEIX BHAOB H (GOpM IIpeACTaBICHUSA, KpPHTHIECKH OIlEHHBaTh €€ JOCTOBEPHOCTh W
HEIpPOTHBOPEUYHUBOCTD;

- IpHOOPETaTh OIBIT UCIOTB30BAHI HH()OPMAaITHOHHO-KOMMYHHUKATHBHBIX T€XHOJIOTHI H pa3INIHBIX
IMOHCKOBBIX CHCTEM;

- CaMOCTOATEIHHO BRIOMPATh ONTHMAIBHYIO (hopMYy IpeJicTaBIeHns HHpopMarmn (cxemsl, Tpadukm,
JTHar paMMBI, TaOJIHIII, PHCYHKH U APYTHE);

- HCIIOJIB30BaTh HAYYHBII A3BIK B KauecTBE cpejicTBa IpH paboTe ¢ XUMHYECKOH HHGOpMaImeii:
MIPUMEHSATH MeKIIpeMeTHBIE ((pHU3HUeCcKIe I MaTeMaTHIecKIe) 3HAKH H CHMBOJIBI, (POpMYJIbI, a00peBHaTYpHI,
HOMEHKJIATypYy;

- HCITOJIB30BaTh U MPeoOpazoBBIBaTh 3SHAKOBO-CHMBOIHUECKHE CPECTBA HATJISITHOCTH.

OB.j1aieHHe YHHBepPCAIbHbIMHA KOMMYHHKATHBHBIMH J1eii CTBHAMM:

- 3aj7aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOH TeMbl B XOje JHalora HWHIH JHCKYCCHH,
BBICKa3bIBaTh HJeH, (hOPMYIHPOBATh CBOH IPEIIOKEHHSA OTHOCHTEIBHO BBIMOJIHEHHUS IpeI0KeHHO
3a/1a4l;

- BBICTYIIaThb C IIpe3CHTAllUCll pe3yIbTaTOB II03HABATEIBHOIN JESATEIBHOCTH, IIOTy4CHHBIX
CaMOCTOSATEIbHO WIH COBMECTHO CO CBEPCTHHKAMH IIPH BBIIOJHEHHH XHUMHYECKOTO 3KCIIEPHMEHTA,
MpaKTH9ecKoil paboThl 10 HccIeOBAHUIO CBOIICTB H3ydaeMbIX BEIIECTB, pealu3allii yIeOHOro IMpoeKTa U
(hopMyIHpOBaTh BRIBOJBI II0 pe3yiabTaTaM IMPOBEIEHHBIX HCCISM0BAaHUIl IyTEM COTIAcOBAaHUS IO3HUITHII B
xoJ1e o0CcyKIeHHS 1 0OMeHa MHEHUIMIL.

OBj1ajieHHe YHHBEPCAIbHBIMH PeryIsiTHBHBIMH JeHCTBHAMM:

- CAaMOCTOSTEIBHO IIJIAHUPOBATh U OCYIIECTBIISATh CBOK IIO3HABATEIbHYIO JIEATEIBHOCTD, OIpe/Ieris
e€ IeIH U 3a/1aul, KOHTPOJIUPOBATh U 110 Mepe HeoOXO0IUMOCTH KOPPEKTHPOBATh MpeiaraeMblil alTOpUTM
NefiCTBUI MU BBIIOIHEHHN YU9eOHBIX M HcClIe0BaTeIbCKUX 3ajad, BEIOHpaTh Hambomee 3¢ QeKTHBHBII
CHoco0 UX pelIeHns ¢ yIETOM MOIYIeHHS HOBBIX 3HAHHII O BeIecTBAaX H XUMHISCKHX PEeaKIfisiX,

- OCYIIIECTBIATh CAMOKOHTPOJb CBOCH JIEITeIBHOCTH HAa OCHOBE CaMOaHaIn3a i CaMOOIICHKH

IIpeaMeTHbIe pe3yIbTaThl
K koHI1y yuebHOTO Kypca «PelieHne 3a/1ad o XUMHNy» o0 ydaronuecs OyayT



3HAMmMsG.

- obume (hopMyIIbI KIacCOB OPraHMIECKIX COEIHHEHHI

- 3HaKU U CHMBOJIbI B XHMHUHU U UX 3HaUSHUE MPU PENICHUH 3a/1a1

- OCHOBHBIE TOHSTHS, 3aKOHBl U TEOPHUN XHMHH, IPUMEHATh HX TPH PEHIeHUN MPaKTHUISCKHX H
pacUueTHBIX 3a/1a4;

- QAITOPUTMBI PEIlleHHs 3a/1a4 Pa3HbIX THIIOB, pa3HBIMHU CIIOCOOaMU;

- pacueTHbIe (HOPMYIIBI

Ymernio.!

- yCTaHAaBINBATh MPUHAIUICKHOCTh H3YICHHBIX OPraHHYECKUX BEIECTB M0 UX COCTABY U CTPOSHHUIO K
OTpeNeIEHHOMY KiIacCy/TpyIilie COeIMMHEeHHI, aBaTh UM Ha3BaHUS IO CHCTEMATHYECKONH HOMEHKIAType
(IUPAC), a Tak:ke IPUBOJIUTh TPHBUAIbHBIE HA3BAHUS OTACIbHBIX OPraHHIECKHUX BEIECTB;

- COCTaBJISITh YPABHEHU S XMMHUESCKHX PEAKIIHIl U BBITIOIHATH PACcUeThl 10 HIM, BBIIOTHATH PACUETHI
JUIS HaXOKIIeHU S IPOCTeIIeil, MOIeKYIApHON U CTPYKTYPHOI (hopMyJ1 OpraHHUECKHX COeIIHEHUIT;

- MPOBOJUTH pacueThl Ha OCHOBE XHMHUYECKHX (POpPMyT H YpaBHEHHIl peakiMil: HaXO0KJeHHe
MOJIEKYISAPHOI (hOpMYIIBl OPraHUUECKOTO BeHIeCTBa MO €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIMIIIMX B €r0 COCTaB, IJIN IIO MPOAYKTaM CTOpPaHHS; pacdeThl MAacCOBOIl JOTH (Macchl) XUMHYECKOTO
COEIIMHEHNUS B CMECH; pacdeThl Macchl (00beMa, KOIHIecTBa BEIIECTBA) MPOIYKTOB PEaKIlHH, €CIIH OJIHO H3
BEIIeCTB JIaHO B M30BITKe (HMMEET IpUMECH); pacueThl MaccoBOl MIH OOBEMHOI JIOJM BBIXOJa MPOJYKTa
peaKiu OT TEOPEeTHUYESCKH BO3MOIKHOTO; pacueThl TeIUIOBOro 3(¢eKkTa peaxium; pacdeTbl 00bEMHBIX
OTHOIIIEHUI T'a30B IPH XUMHIECKUX PeaKIIHsIX;

- pelaTh ypaBHEHHS XHMHUYECKHX PEakI[il Mo XMMHYECKHM CBOIICTBAM OpPTaHHYECKHX BEIECTB,
OTIpeNIeNIATh KaueCTBEHHBIE PeaKITHi;

- HCII0JIb30BaTh MpHOOPETEeHHbIE 3HAHUSA U YMEHHUS B MPAKTHUECKOI JIeATeIbHOCTH U MOBCETHEBHOM
AKU3HH U1 OOBSICHEHHS XHMHYECKHX SBJICHMII, TIPOUCXONAIINX B TMpHpoHe, OBITY H Ha
MPOU3BOJICTBE; OTIPEIeICHIS BOSMOKHOCTH MPOTEKaHHI XUMUYSCKUX IIPEBPAIEHHIl B pa3IMUHBIX YCIOBUAX
U OIEHKH UX IOCIIECTBUIT; SKOJOTHYECKH TPaMOTHOTO MOBEIeHNUS B OKPYKAroIIei cpejie; OIeHKN BIUSHIS
XUMHYECKOTO 3arps3HEHHs OKpYKarolleill cpejbl Ha OpPraHH3M dHeloBeKa M APYrue KUBbIE OpraHH3MBbI;
Oe3omacHOTO OOpalieHHss ¢ TOPIOUYUMH U TOKCHYECKHMH BelllecTBaMH, J1abOpaTOpHBIM 000pYIOBaHUEM;
MPUTOTOBJICHIE PACTBOPOB 3a/IaHHOIN KOHIIEHTPAINH B OBITY 1 Ha IIPOU3BOJICTBE;

- CAMOCTOSITEIHHO COCTABIIATh THIIOBbIE XMMUYECKIE 33]]a4ull U 00BSACHSTH UX pelleHHue.



KpuTtepun onieHKH 3HAHNH YY9AIIHXCH
Vuebnsil kypc «Penienne 3aaq mo XuMum» B 10 Ki1acce olfeHUBaeTcs B CHCTEMe 3aueT/He3aqer.
OTMeTKa «3auem» BKIIOUAET B ce0s CIEAYIONTHE KPUTSPHUIL:
- mocenieHne He MeHee 80% 3aHATHII IO KYpCY;
- BBIIIOJIHEHHE TTPOMEKYTOUHBIX 3aaHmil (He MmeHee 50% IIpaBIIbHO BBITOIHEHHBIX );
- BBIIIOJIHEHHE HTOTOBOIT 3a4eTHOII paboThI (He MeHee 50% IMpaBUILHO BHITOTHEHHBIX 3a/IaHHIT).

OTMeTKa «He3auen) BBICTABIISACTCS IIpH OTCYTCTBHH JABYX-TPEX KPHTCPHEB H COOTBETCTBYCT OTMECTKC
«HEYIAOBICTBOPHTCIIBHO».



I1;1an MeponpusATHH

No Meponpusrue OTBeTCTBEHHbII Cpokn IIpumeyanue
i MIPOBeICHUSA

1 JIHM OTKPBITBIX JIBepeil aIMHUHUCTPaINL Hos6ps

2 OnuMImanst Vuurteils XUMHH VueQuplil rog

3 OTKpBITBIE YPOKH Yaurtenb XUMII DeBpalib




TemMaTH4ecKoe INIAHHPpOBaAHHE

K JJIeKTPOHHbIE
0JIHYeCcTBO YaCOB
Ne (undposbie)
HanmeHoBaHMe pa3ae/ioB
n/n Béito KoHTpoabHbIe oOpa3oBaTe/IbHbIE
padoThI pecypchbl
B " B moresa 10K
PMY; P - https://myschool.edu.ru/
XUMHIYECKHX PeaKITuil
bubmotexa ITOK
2 | OprasaecKan XM 1 https://myschool.edu.ru/
3 DKclleprMEHTAIbHbIE OCHOBBI 7 1 bubmotexa ITOK
XHMHUH https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O 34 1

ITPOTPAMME




IToypo4iHoe NJIAaHHPOBAHHE

No KoanuyecTBo yacoB BocnuTareabHbII
o Tema ypoxka TR —— KOMIIOHEHT Co/lepsKaHusl
Bcero IIPOrpaMMbl
padorsl
Haxos1eH1ne MoIeKyIsSpHOI - YCTaHOBJICHHE

1 | Maccel BemecTB. PacdeTr MaccoBoi 1 JIOBEPUTEIbHBIX OTHOIICHUI

JIOJIH 3]IEMEHTA B BEIIECTBE. MEXKIY YIUTEIIEM U €ro
- YUCHHKaMH,
PacueT maccoBoil 1011 IPOIyKTa B CTI0COGCTBYEOLIHX

2 | cmecH. BeiunciieHHe MaccoBOi 1 MO3UTHBHOMY BOCIIPHSTHIO
AOHH BCHICCTEA B PAcTEOPE. yUaIIMHCSA TPeOOBAHII 1
PacueTsl 00beMHBIX OTHOIIICHHIT HpOSs0 yiTen,

3 1 [IPUBJICUCHUIO UX BHUMAaHUS
ra3oB IIPH XUMHYECKIX PeaKITHIX. K 06CYRIaeMOl Ha YPOKe
PacueTHBble 3a1a491 10 YPABHEHIIO HH(}OpPMAIIHIL, dKTHBH3AIHH

4 | XUMHYECKHX peaKiil (1o 1 HX ITO3HABaTC/IbHOH
U3BECTHOI Macce) ASATSIBIOCTH,

PacueTHble 3a/1a4 [0 YPaBHEHUIO - OOy IeH e IIKOJTbHUKOB

5 | XHUMHYeCKHX peakInil (1o 1 COOMTIONIATh Ha YpoKe
I3BECTHOMY 00BeMY) OOIIeNpHHATEIC HOPMBI

OBEJCHUS, IIPaBIIa

6 Pacuets! TemtoBoro 3¢ dexra 1 OOIIEHHS CO CTapIIHMU

PEeaKIIHU. (yaurensamun) u
CBEPCTHUKAMH
PacueTsr MaccoBoIl JOJIH IIPOIYKTa (HIKOHBHTIK&MH), IIPUHIIAIIBI

7 peaxkiuu OT TEOPETHIECKI 1 y4eOHOM ANCIUIIINHBI U
BO3MOXKHOTI'O. CaMOOpPraHu3allim;

PacueTsr MaccoBO JOJIH IIPOIYKTa - IIpUBJICYEHI € BHIMAHUSA

8 | peakuuu OT TEOPETHUECKU 1 IIKOJILHUKOB K IEHHOCTHOMY
BO3MOXKHOT0. aCIeKTY U3Yy4aeMbIX Ha

YPOKax SABJICHUII,
Pacuet macchl, KonmdgecTBa OPTAHIBAITIS X PAGOTHI ¢

9 | BemiecTBa MPOAYKTA PEAKIUH, €CIIH 1 MOy IaeMoil Ha ypoKe
OJTHO BEIIECTBO JIaHO B H30BITKE. COLIMAIBHO 3HATNMOIL
Pacuet Macchl, 06beMa IPoayKTa HHGopMaImett —

10 | peakiuu, eciu OJHO BEIIECTBO 1 e
JIAHO B H3BHITKe. 00CyXKIeHH S, BEICKa3bIBAHHSA

YYalIuMHCS CBOETO MHEHHS
Pacuer maccel 1 KoJmuecTBa IO ee IOBOAY, BEIPAOOTKI

11 | BemiecTBa NMPOAYKTA peaKIUH, €CIIH 1 CBOETO K HEIl OTHOIIECHN,
OJIHO BEIIECTBO JIAHO C IPHMECSIMI.

- HCII0JIb30BaHHe
Pacuet maccel 1 00beMa IpoIyKTa BOCHATATCIIEHLIE

12 | peakium, eciii OJJHO BEIIECTBO 1 BO3MOKHOCTEHI COIepKaHNs

JAHO C IIPUMECAMU. y4ebHOTO IpeaMeTa Jepes
JIEMOHCTPAITHIO JETAM

13 BriBox hopMys1 opraHndeckoro 1 IPUMEPOB OTBETCTBEHHOTO,

BeIlleCcTBa. rpakJIaHCKOTO MOBEICHMUS,
IPOSBICHHUS YeT0BEKOTF00HS

14 BriBox hopMys1 opraHndeckoro 1 I 106pOCEPIETHOCTIL, Tepes

BeIIECTBa. 110100p COOTBETCTBYIOIINX




15

BbiBoz1 popMysT opraHngeckoro
BelllecTBa 110 OTHOCUTEIbHOI
IUIOTHOCTH BENIECTBA.

16

BeiBoz1 popMyIT OpraHnIecKoro
BellecTBA 10 OTHOCUTEIbHOI
IUIOTHOCTH BEIIECTBA.

17

Pemtenne ypaBHeHUIT XUMIYECKUX
peaKIiil 1o XHMHYECKUM
CBOIICTBAaM AJIKAHOB.

18

Pemenne ypaBHeHMIT XUMIYECKUX
peaxIuil Mo XHMHIECKIM
CBOIICTBAaM AJIKEHOB.

19

Pemenne ypaBHeHUIT XUMIYECKUX
peaKIuil Mo XHMHYIECKUM
CBOIICTBAaM AJIKHHOB.

20

Pemnenne ypaBHeHMIT XUMHYECKIX
peaxIuil Mo XHMHIECKIM
CBOMCTBAaM CIUPTOB U ()EHOTIOB

21

Pemenne ypaBHeHMIT XHUMIYECKUX
peaKIuil Mo XHMHYIECKUM
CBOIICTBAaM aJIBJIETHIOB.

22

Pemenne ypaBHeHUIT XHMIYECKIX
peamﬂﬁ IO XHMHYICCKHM
CBOICTBaM KapOOHOBBIX KHCIIOT

23

Ilonumepsr.

24

Pemenne nenoyek ypaBHeHH I
XHMHYECKHX PEaKITHIL.

25

T'eHeTHdecKkas cBI3b KIaCCOB
OpPraHu4cCKHX BECIICCTB.

26

T'eHeTHdecKas CBI3b KJIacCOB
OPraHUYCcCKHX BCIICCTB.

21

T'eHeTHdecKas CBI3b KJIacCOB
OPraHUYCcCKHX BCIICCTB.

28

KauecTBeHHBIE peakiin Ha
YIJI€BOJOPO/IBI.

29

KauecTBeHHBIE peakIMU Ha CIIUPTHI
1 (heHOIL.

30

KadecTBeHHBIE peakiin Ha
KapOOHOBBIE KHCIOTHI.

31

Permrenne skcrepiMeHTaIbHBIX
3aJ1ad.

TEKCTOB JUIS YTEHHS, 337124
JUIS peleHus, MpodIeMHBIX
CHUTYAITHII JIIA 00CYKICHHUS B
KJIacce;

- IpIMEHEeHIe Ha YPOKe
HHTEPaKTHBHBIX (opM
paboThI yJaITHXCA:
HHTEIUIEKTyaIbHBIX UTP,
CTHMYTHPYIOIINX
TI03HABATEIIEHYIO
MOTHBAITHIO NTKOJTHHIKOB;
TUCKYCCHII, KOTOpBIE Tal0T
yUanIMcs BO3MOKHOCTb
IPHOOPECTH OITBIT BEIEHIUS
KOHCTPYKTHBHOT'O JTHAJIOTa;
TPYIIIOBOI pabOTHI HIIH
paboTHI B mMapax, KOTOpBIE
ydaT IIKOJIbHIKOB
KOMaHJIHOI paboTe
B3aMMOJICIICTBHIO C APYTHMHI
JETBMH, YPOKH - KBECTBL

- BKIIIOUEHHE B YPOK
UTPOBBIX MPOILEAYP, KOTOPBIE
IIOMOTAIOT MOAIePKATh
MOTHUBAITHIO JIeTeil K
MOJTYICHHIO 3HAHMUI,
HaJIa;KUBAHUIO [IO3UTHBHBIX
MEKIHYHOCTHBIX
OTHOIIEHHII B KjIacce,
[IOMOTa0T YCTAHOBICHHUIO
nobpokenarenpbHOM
aTMoc(epsl BO BpeMs YpoKa;

- HTHUTIMHPOBAHIE 1
HOJIJIepiKKa
FICCITeI0BATENbCKOIT
JeSTeTbHOCTH MIKOJIFHIKOB B
paMKax peaTH3aIriui HMH
HHIUBHIYaIbHBIX 1
TPYIIIOBBIX
HCCITeIOBATEIbCKUX
IPOEKTOB, UTO JACT
ITKOJIbHUKaM BO3MOKHOCTB
IpHOOPECTH HABBIK
CaMOCTOSTEIBHOTO PEIeHHS]
TeopeTHIecKOIl poOIeMBbl,
HaBBIK TeHEPHPOBAHUS 1
odopmiIeHns cOOCTBEHHBIX
HJIeil, HaBBIK YBaKUTEIBHOTO
OTHOIIEHHS K Ty/KHUM HIEsIM,
odopMIeHHBIM B paboTax
IpPYTUX HCCleoBaTelet,




By PemnieHne skcrepuMeHTaIbHBIX 1
3a7ad.
13 3anTa aBTOPCKUX 3a1a4. 1
KonTtpoabHas padora Nel
34 | 3ammTa aBTOPCKUX 3aj1a4. 1
OBIIEE KOJIMYECTBO YACOB IIO 34

ITPOIPAMME

HaBBIK ITYOIMIHOTO
BBICTYIUICHUS IIepe]]
ayJIUTOpHUeEI,
apryMeHTHPOBAHUSA U
OTCTAHBaHUI CBOEH TOUKH
3peHUs.




