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Pabouas mporpamma mo ydeOHOMY mpeamery «Xumus» mias 10 KiIaccoB cCOCTaBlieHa C y4eTOM
tpeboBanuit denepanbrHoro 3akona "OO6 obOpazoBanuu B PO" ot 29.12.2012 N 273-®3; DOI'OC COO
(mpuka3z Munmnpocsemenuss Poccun Ne 413 ot 17.05.2012r. (B pemakumu ot 12.08.2022 Ne 732));
denepanbHO 00pa30BaTENLHON MpOrpaMMbl cpeHero oomero oopazoBanus (mprka3 MUHIPOCBEIICHUS
Poccuu Ne 371 or 18.05.2023); ®DenepanpHOl pabodeid mporpamMMbl  CpeaHero odmiero odpa3zoBaHuUs
«Xumus» (ms 10-11 xmaccoB obpaszoBarenbHbix opranusanuii) 2023 r., OOII COO MBY «Jlunei Ne
76» ot 30.09.2023 1. [Iporpamma opreHTHUpOBaHA HA MCTOJIb30BaHUE yueOHUKa Xumus. 10 kmacc. ba3osrit
ypoBenb: yueouuk O.C. [abpuensna.- M.: [Ipoda, 2019. B YuebHom minane MBY «Jluneir Ne76» Ha uzydyenue
npeameTa «Xumus» otBoautcs B 10 kiacce - 1 yac B Henedo.

Pabouas mporpamma mo ydeOHOMY IpeaMeTy «XUMUS» OINpeAeIsieT CoACpKaHUE NSATSILHOCTH C
y4eToM ocoOeHHOCTe oOpa3oBarenbHOi mnonutuku MBY  «Jlumeir Ne 76», o00pa3oBaTelbHBIX
noTpeOHOCTEH U 3aIIPOCOB 00YJAFOIIIUXCSI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOTI'O IPEAMETA «XUMMUS»

®OI'OC ycranaBnmuBaeT TpeOOBaHHUS K pe3ysbTaTaM OCBOCHUS OOYYaIOIIUMUCS MPOTpaMM
cpenHero oo6mero oOpa3oBaHWsi (JIMYHOCTHBIM, METalnpeIMETHBIM W TIpeaMeTHbIM) HayuHo-
METONYECKON OCHOBOM JJIsl pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO
00111eT0 00pa30BaAHUS SABJISCTCSI CUCTEMHO-AEATESIIHHOCTHBIN MOIXO0/T

JIMYHOCTHBIE PE3YJIbTATEI

B cooTBeTCTBMHM ¢ CHCTEMHO-IESITEIBPHOCTHBIM TIOJIXOJIOM B CTPYKType JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUs BBIIEICHBI
CIIETYFOIIAE COCTABIISIONINE:

— OCO3HaHHE OOYYAIOITUMHCS POCCUHUCKON TPaXKTaHCKOW UASHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOTIPEICIICHUIO;

— HaJINUrue MOTHBAIINU K OOYUECHUIO;

— IIeJICHAMPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUIN JTUYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH M UCTOPUYECKUX TPAAULINK 0a30BOM HAYKH XHUMHUH;

— TOTOBHOCTh M  CIIOCOOHOCTH 00yYarOIIMIXCS PYKOBOJICTBOBAaThCSI B CBOEH
NeSITEIBHOCTH ~ IICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, TMPUCYIIMMH  IIEJIOCTHOM  CHCTEME
XHMHYECKOTO OOpa30BaHMS;

— HAJIMYUE TIPABOCO3HAHUSA DKOJIOTHYECKOW KYJbTYPhl U CIIOCOOHOCTH CTaBUTh IIEJIH M
CTPOUTH >KU3HCHHBIC TIIAHBI

JIM4HOCTHBIE pe3yJIbTAaThl OCBOCHUS MPEeAMETa « XHUMHUS» JOCTUTAIOTCSA B €AUHCTBE YUCOHOU U
BOCITUTATEJIbHOU JesATeabHOCTH OpraHu3aliud B COOTBETCTBUHM C T'YMaHUCTUYECKHUMH, COIIMOKYJIb-
TYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMH M HJI€ajJaMHd POCCHMCKOTO TI'PakKIaHCKOTO
o0111ecTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH M MpaBUJIAMU  IIOBEICHUS, CIIOCOOCTBYIOIIUMHU
npolieccaM caMoIIO3HaHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTU OOYYaAIOIIHUXCS

JIludHOCTHBIE PE3yNbTaThl OCBOCHHUSI NpeaMeTa «XHUMHUS» OTpaxkaloT cHOpMUPOBAHHOCTH
ONBITa MO3HABATEILHON M MPAKTHYECKOUN NESITEIbHOCTH OOYYaroImMXCs MO peaau3alii MPUHSITHIX B
00I11eCTBE LIEHHOCTEI, B TOM YHCJIE B YaCTH:

1. I'paxaanckoro BoOCUTAHNASA:

— OCO3HaHUs OOYYalIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB MW OOS3aHHOCTEH,
YBAXXE€HUSI K 3aKOHY M MNPABOIOPSIAKY;

— MPEACTAaBICHUSI O COIUAIBHBIX HOpPMax M MNpaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE;

— TOTOBHOCTU K COBMECTHOM TBOpPUYECKOW MAEATEIHBHOCTH TP CO3JaHUU Y4eOHBIX
MPOEKTOB, PEIICHUH YyYEOHBIX U TTO3HABATEIbHBIX 33/1a4, BBHIMOJTHEHUN XUMUUYECKUX IKCIEPUMEHTOB;

— COCOOHOCTH MOHUMATh U MPUHUMAaTh MOTHUBBI, HAMEPEHUsI, JOTUKY U apTryMEHTBI
JIPYTUX MPU aHAIN3E PA3IUYIHBIX BUIOB YUCOHOH JI€ATEIIHFHOCTH;

2. IMaTpuoTHYecKOro BOCIIUTAHUSA:

— LIEHHOCTHOT'O OTHOILIEHUSI K UICTOPUUECKOMY U HAYYHOMY HACJIEAUIO OT€YECTBEHHOM
XUMUU,

— YBOXKEHHUS K IPOIIECCY TBOPUYECTBA B OOJACTH TEOPUHM U MPAKTHUYECKOTO MPUMEHEHHUS



XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKCHHUS HAyKH €CTh pe3ylbTaT UJIUTEIBHBIX HAOIIOJICHUM,
KPOITOTIIMBBIX IKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHUKOB;

— WHTEpECa ¥ I[M03HABATEIbHBIX MOTHBOB B TIOJIYyYCHUU U MOCIECAYIOMIEM aHalu3e
HHGOPMALIHH O TIEPEIOBBIX JOCTHIKCHHUSX COBPEMECHHON OTEYECTBEHHOW XMMUM;

3. JlyX0BHO-HPaBCTBEHHOT0 BOCTIHTAHUS:

— HPABCTBEHHOTO CO3HAHUS, ITHYCCKOTO ITOBEICHHUS;

— CIIOCOOHOCTH OIICHUBATh CHTYyaIlUHM, CBSI3aHHBIC C XHUMHYECKUMHU SIBJICHUSIMH, H
MPUHUMATh OCO3HAHHBIC PENICHUS, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IICHHOCTH,

— TOTOBHOCTH OIICHUBAaTh CBOE TOBEICHUE W IOCTYIKA CBOUX TOBAPHUINCH C MO3UIUH
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHE TOCIEICTBUN 3THX ITOCTYITKOB;

4. @®opMupoBaHuUs KYJIbTYPHI 310POBbS:

— IMMOHUMAaHUsI TIEHHOCTEH 370pOBOr0 M Oe30macHOro olOpas3a >KM3HU;, HEOOXOIUMOCTHU
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PH3WYECKOMY M TICHXHYECKOMY 3JI0POBBIO;

— COOIOIeHUsT TIPaBUJI 0€30IMaCHOTO OOpAaIlleHUs C BEIIECTBAaMH B OBITY, MOBCEIHEBHOMU
KU3HHA U B TPYIAOBOH JICATEIIHHOCTH;

— IIOHWMaHUs IIEHHOCTH TIPaBWJI WHIWBHIYAJIHHOTO M KOJUICKTUBHOTO 0€301acHOro
TOBEACHUSI B CHUTYAIUAX, YTPOXKAIOIIUX 3JOPOBBIO0 M KW3HH JIIOJICH; OCO3HAHMS TIOCICACTBUH U
HETIPHUATHS BPEIHBIX TTPUBBIYEK (YITOTPEOICHHS aTKOTOJIsl, HAPKOTHKOB, Ky- PSHHS);

5. Tpynosoro Bocniuranus:

— KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIICIOBATEIILCKON JCATEIIBHOCTH,
OOIIIECTBEHHO TTOJIC3HOM, TBOPYSCKOM M APYTHX BHIAX JCATCILHOCTH;

— YCTAaHOBKM Ha aKTHBHOC YyYacTHE B PCIICHUHM MNPAKTHYCCKHX 3a- Jad COIHAIBHOU
HAaINpaBJISHHOCTH (B paMKaX CBOEro Kjacca, IITKOJIbI);

— WHTEpeca K MPaKTUUYECKOMY U3YUYEHHUIO nmpodeccuil pa3andyHoro poja, B TOM 4HCIIE
Ha OCHOBE MPUMEHEHUSI IIPEAMETHBIX 3HAHUNU IO XUMUU;

— YBaXKEHUS K TPYAY, JIIOASM TpyJla U pe3yiabTaraM TPYAOBOl AEATEIbHOCTH;

— FOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHAMBHUAYAIbHONH TPAEKTOPUU OOpa3oBaHMs,
Oyaymel mpodeccun W peaau3aldd COOCTBEHHBIX XHW3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTPEOHOCTEH OO0IIeCTBa;

6. JKO0JIOTHYECKOT0 BOCUTAHUS:

— SKOJIOTUYECKH IIeJIECOOOpa3HOro OTHOWISCHUS K MpPUPOJie, KaK HCTOYHUKY
CYILIIECTBOBAHMS >XKU3HU Ha 3eMiie;

— IMOHUMAaHUSL TJI00aJBbHOrO  XapakTepa HAKOJOTHYECKHX IpoOseM,  BIIUSHUS
SKOHOMHYECKHX ITPOIECCOB Ha COCTOSIHME TPUPOJHON M COUMAIIBHOMN CPEJIbl;

— OCO3HAHUSI HEOOXOJUMOCTH HWCIIOIB30BAaHUS JOCTYIKEHUH XUMHU IS PELICHUs
BOIPOCOB PAIMOHAIBLHOTO MPUPOIONOIb30BAHNS,

— AKTUBHOTO HENpPUATHUS JEHCTBUM, MPUHOCIIIUX BpPEIl OKPYXKAIO- MIEH HPUPOIHOI
cpexne, YMEHUSA MPOTHO3UPOBATH HeOIaronpusiTHbIC JKOJIOTUYECKHE MOCIIEeICTBUS
NpeINPUHIMAEMBIX JIEUCTBUII U MPEIOTBpAIIaATh UX;

— HaJIMYUsI PA3BUTOTO KOJOTMYECKOTO MBIIUICHUS, HKOJOTHYECKON KYyJIbTYpPhl, OMBITA
JESATEIbHOCTH dKOJIOTHYECKOM HAMPaBICHHOCTH, YMEHHS PyKOBOJICTBOBATHCS UMHU B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOM W COILIMAJIBbHONW TMPAKTHUKE, CIMOCOOHOCTH M YMEHHUS AaKTHBHO MPOTUBOCTOATH
nuaeosnoruu xemopooduu;

7. LleHHOCTH HAYYHOrO MO3HAHMS:

— c(hopMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOIIECTBEHHOW TMPAKTUKU;

— TOHUMaHUs CIeU(UKH XUMHUHU KaK HayKH, OCO3HaHUs e€ poiu B GOpMUPOBAHUU
palMOHATBFHOTO HAYYHOTO MBINIJIEHUS, CO3JJaHUN IEJOCTHOTO MPEACTAaBICHUS 00 OKpYyXKaroIeM
MHpE KakK O €IUHCTBE MPUPOIBI U YEJIOBEKa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH
poOJIEM COXpPaHEHUS MPUPOTHOTO PABHOBECHS;

— yOEKIEHHOCTH B OCOOOH 3HAYMMOCTH XMMHUHU I COBPEMEHHOU HUBUIM3AINU: B €&
TYMaHUCTUYECKONH HANpaBICHHOCTH W BaXXHOW pOJM B CO3JaHUM HOBOH 0a3bl MaTepuaaibHOU
KyJbTYpbl, PEIIEHUH TI00aNBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIIOBEYECTBA — CHIPHEBOA,



SHEPreTUYECKOU, MUIIEBOW U IKOJIOTHUYECKONW OE30MacHOCTH, B PA3BUTUHM MEIUILIMHBI, 00CCTICUYCHUH
YCJIOBUM YCTICIITHOTO TPY/Ia U YKOJIOTHISCKH KOMGMOPTHOMN KU3HH KAXKJIOTO WIeHA OOIIeCTBa;

— €CTECTBEHHO-HAYYHOU TPaMOTHOCTHU: TOHMMAHUS CYIIHOCTH Me€- TOJIOB ITO3HAHUA,
HUCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIO- COOHOCTH HCHOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHanm3a U OOBSCHEHUs SIBIICHUN OKPY’KAIOIIETO MHpPA M MPOUCXOMSAIIUX B HEM U3MEHECHUMN; YMEHUS
nenaTb OOOCHOBAaHHBIC 3aKJIIOYCHUS HA OCHOBE HAYUYHBIX (PAKTOB M MUMEKOIIUXCS JAHHBIX C IENBIO
MOJTy- YCHHUS JIOCTOBEPHBIX BBIBOJIOB;

— CITOCOOHOCTH CaMOCTOATEIbHO HCHOJIB30BaTh XUMHUYECKHE 3HA- HHUSL Uil PELICHUS
MpoOJIEM B pEaTbHBIX KU3HECHHBIX CHTYAIUsX;

— WHTEpeca K MO3HAHUIO U MCCIIEIOBATEILCKOU JICSATEIIHLHOCTH;

— TOTOBHOCTH M CITOCOOHOCTH K HEIIPEPBIBHOMY OOpa30BaHUIO U CaMOOOpPA30BAHMUIO,
K aKTUBHOMY IIOJIlyY€HUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUHM C >KU3HCHHBIMH
MOTPEOHOCTSIMU;

— HHTEpeca K OCOOEHHOCTAM TpyJa B pa3iIuyHbIX cdepax mnpodec- CHOHAIBHON
NeSITeTbHOCTH

METAIIPEJIMETHBIE PE3YJIbTATHI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHUSI y4YeOHOTrO TIpeaMera

«XUMHUS» Ha YPOBHE CpPEIHEro OOImero oO0pa30oBaHHs BKIIOYAIOT: 3HAYUMBIC JUIS
(GopmupoBaHusT MHUPOBO33PEHUS OOYUAIOMIUXCS MEXKIUCIHUILUTMHAPHBIE (MEXKIPEIMETHBIC)
OOIIICHAYYHBIC TOHS- THS, OTPAXKAIOIINE IECTOCTHOCTh HAYYHOW KapTHHBI MHpa U CIie- IMUPUKY
METOJIOB MO3HAHMWS, WCIIOJIB3YEMBIX B €CTCCTBCHHBIX Ha- yKax (Marepus, BEIICCTBO, DHEPIHS,
sIBJICHUE, TIPOIIECC, CHCTEMa, HAay4YHBIH (aKT, TPHHIAI, THIIOTe3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, HCCICOBaHWEe, HAOIIOJICHUE, W3MEPSHUE, OJOKCIEePUMEHT W JAp ); YHHBEPCAIbHBIC
yueOHbIe JeMcTBUs (TTO3HABATEIbHBIC, KOM- MYHHUKATHBHBIC, PETYJISITUBHBIC), OOECCICUHUBAIOIINE
(opmupoBa- Hue (HYHKIMOHAIBHOW I'PAMOTHOCTH M COLMAJIbHON KOMIIETEHIIMH OOYYarolIuXCs;
CIMIOCOOHOCTh o0yyaronuxcs HCIIOJIb30BaTh OCBOCH- HbIE MEXIUCUUTUTMHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHWUSI M YHHU- BepcajibHble Y4yeOHbIE JEHCTBHS B I[IO3HABATEIbHOU U
COLIMAJILHOM MPAKTHUKE

MertanpeaMeTHbie pe3yiabTaThl OTPaXKAalOT OBJIAJICHUE YHUBEP-

CATbHBIMU YYEOHBIMH [MO3HABATEIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMHU
NEUCTBUAMU

Oe¢nnaoernue YHUBEPCAIbHBIMU YUueoOHbIMU noznaeameJib- HbIMU
oelcmeusamu:
1. Ba3zoBbIMU JIOTHYECKMMH AeHCTBUSMU:

— CaMOCTOSATEIbHO (OPMYJIMPOBATh W aAKTyaJM3HPOBATh IMPOOJIEMY, BCECTOPOHHE €&
paccMmaTpuBaTh;

— ONpeAeIsITh 1IeJIN ACATEIIbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUM HX JIOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI IEATEIBHOCTH C IOCTABIEHHBIMU LIEISIMU;

— HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU NMPUEMBI JJOTMUYECKOTO MBIIIJICHUS — BBIACIATH
XapakTepHbIE€ MPU3HAKW MOHATUM U YCTAHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIO-
A€ TOHSITHUS JUISI OOBSICHEHUS OTACIbHBIX (DAaKTOB M SIBIICHU;

— BBIOUpPATh OCHOBAHUS WM KPUTEPUHM I KIAaCCU(PUKAIUM BEIIECTB U XUMHUUYECKUX
peakuuii;

— YCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBII3U MEXKIY U3y4dac- MbIMU SIBJICHUSIMU;

— CTPOUTH JIOTUUECKHE pACCYXACeHUS (MHAYKTUBHBIC, NESIYKTHUB- HbIE, 10 aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOpE- UHMs B pAaCCMATPUBAEMBIX SIBICHUSX, (DOPMYyITHUPOBATH
BBIBOJIBIN 3aKJIIOUCHUS;

— NPUMEHATh B IMIPOLIECCE MO3HAHUS HCIIOJIb3yEMbIE B XHUMHU CHUM- BOJHWYECKHUE
(3HaKOBBIE) MOJIENH, MIPEOOPA3OBLIBAThE MOJICIBHBIC MPEICTABICHUS — XUMHUUYECKUN 3HAK (CHUMBON)
dJIEMEHTa, XH- MHUYecKas (opMylia, ypaBHEHHE XUMHYECKOM PEaKIMH — TIPU PEIIEHUH Y4eOHBIX
IO3HABATENbHBIX U IPAKTUYECKUX 3a7a4, NPUMEHATh HAa3BaHHbIE MOJEIbHBIE NPEACTABICHUS IS
BBISIB- JICHUSI XapPaKTEPHBIX IPU3HAKOB U3YYAEMBbIX BELIECTB U XUMH- YECKUX PEAKLIUN;

2. ba3oBbIiMH HccIeA0BATEILCKUMU AeICTBUSIMU:



— BJIAJIETh OCHOBAMHU METO/I0B HAYYHOI'0 ITO3HAHUSI BEILIECTB U XUMUYECKUX PEaKLIH;

— (dbopmynupoBaTh LENM W 3aJa4d HCCIECIOBAaHHS, HCIOJIb30BaTh IIOCTaBJICHHBIC W
CaMOCTOSITEILHO C(OPMYIUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA IMMO3HAHUS W OCHOBBI JUJIA
(hopMupOBaHUS TUIIOTE3BI 110 TPOBEPKE MPABMIILHOCTH BBHICKA3bIBAEMBIX CY)KICHHUH;

— BJIAJIETh HABBIKAMM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS WU MPOBEIACHUS YUEHUUYECKUX
SKCIIEPUMEHTOB, COBEPLICHCTBOBATH yMEHHUs HaOJIOJAaTh 3a XOJOM IIPOLIECCA, CAMOCTOSITEJIBHO
MPOTHO3UPOBATh €ro  pe3ysbTrar, (opMynaupoBaTh OOOOIIEHUS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH pE3yJIbTATOB HCCIIEOBAaHMS, COCTAaBIATH OOOCHOBAHHBIM OTYET O MPOJEITAHHOU
pabore;

— puoOpeTaTh ONBIT YUYEHUYECKON HCCIIEI0BATEIbCKON U IPOEKTHOM JEesATEIbHOCTH,
NpPOSIBJISITH ~ CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEILICHUS
MPAaKTUUYECKUX 3a7ay, IPUMEHEHUIO Pa3JIMYHbIX METOJOB MO3HAHUS;

3. ITpuémamu paborsl ¢ uHGopManuei:

— OpPUEHTHUPOBAThCSI B PA3IMYHBIX HMCTOYHUKAX HWHPOpMaUMHM (HAy4YHO-TIOMYJIspHAs
JIUTEpaTypa XUMHUYECKOI0 COAEp KaHUsl, CIpaBOYHbIE 1T0co0us, pecypchl MIHTepHeTa), aHaIu3upoBaTh
MHGOPMALIMIO PA3IMYHBIX BUAOB U (POPM MpECTaBICHUS, KPUTHYECKH OLIEHUBAaTh €€ JOCTOBEPHOCTH
1 HEIPOTUBOPEUUBOCTD;

— ¢bopMynupoBaTh 3alpochl W MNPUMEHATH pa3IMYHbIE METOJAbI NpPU IOHUCKE M OTOOpe
nHpopmalnuy, He0OXOAUMOM /IJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

— MpUOOpETaTh OMBIT HCHOJIB30BAaHUS HWH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY MIpeacTaBieHHs MHGOpPMALMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIbI, PUCYHKH U T 1T );

— WCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE cCpeAcTBa Mpu paboTe C XUMHUYECKOU
nHpopManuel: TPUMEHATh MEXIpeaMeTHbIe ((pu3nueckne W MaTeMaTU4YeCKHe) 3HAKH W CHUMBOJIBI,
dhopmyel, a00peBUATYPBI, HOMEHKIIATYPY;

— UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HAIJISIIHOCTH

— OBnajgeHne yHUBEpCalIbHBIMM KOMMYHUKATUBHBIMU JIEHCTBUSMHU:

— 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TE€Mbl B XOJA€ AMAIOra W/WIN JUCKYCCHH,
BBICKa3bIBATh MJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHHUS OTHOCHUTENIBHO BBINOJHEHHS MPEATIOKEHHON
3aJauy;

— BBICTYNIaTh C IPE3EHTAllMed pe3yJIbTaTOB I03HABATEIBHOM JESATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBIIOJHEHUH XHMHUYECKOI'O SKCIEPUMEHTA,
IIPAKTUYECKON pabOThl MO UCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peau3alii y4eOHOI O IIPOeKTa U
(GbopMynHUpOBaTh BbI- BOJIBI 110 Pe3yJbTaTaM MPOBEIEHHBIX UCCIEIOBAHUHN ITyTEM COIIACOBaHMS MO3ULMIH B
xoze o0cyxaeHus: 1 oOMeHa MHeHUsIMU OBJa/ieHHe YHUBEPCAbHBIMU PETryIATUBHBIMU J1€HCTBUSAMMU:

— CaMOCTOSTEJIBHO IIJIAHUPOBAaTh M OCYILECTBJIATH CBOIO I103HABATENIbHYIO JESTEIbHOCTD,
ompenenss e€ eI W 3aJaud, KOHTPOJMpPOBaTb U IO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH Ipej-
JaraeMblii aJrOpuTM JAEHCTBHM INpHU BBINOJIHEHHMM Y4YeOHBIX M MCCIEIOBATENbCKUX 3a/ad, BbIOMpATh
Haubosiee >PPEeKTUBHBIA CHOCO0 UX pelleHUs ¢ Y4€TOM MOJy4EeHHUS HOBBIX 3HAHMH O BellecTBaxX MU
XUMUYECKUX PEaKIHsX;

— OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH

INPEIMETHBIE PE3YJIbTATBI

10 KJIACC

Hpe,I[MeTHLIe pPE3YJIbTAaTbl OCBOCHUA IMPOTrpaMMbl CPECAHECTO O6H.[CFO 06p3.30BaHI/IH 10 XUMHUH
Ha 0a30BOM YPOBHC OPUCHTUPOBAHBI HA oOecIricueHue NpeuMyi€cCTBEHHO o6meo6p330BaTenLHoﬁ nu
O6H1€Ky.7'IBTypHOI\/’I IIOATOTOBKH o6yqa}0mnxc;1 OHH BKIIIOYAIOT: CHCL[I/I(I)I/I‘-ICCKI/IC JJIA y‘-IC6H01"O
opeamMeTa «XHUMUS» HAYy4YHbIC 3HAaHUSA, YMCHUA U CIIOCOOBI JeUCTBUH 110 OCBOCHUIO, UHTCPIIPECTAIN
n mpe- O6paSOBaHI/II-O 3H8.HI/II‘/'I, BUABI ACATCIBHOCTU IIO IMOJIYYCHHIO HOBOI'O 3HAHUA U IPHUMCHCHUIO
3HAaHUN B Pa3JINYHBIX y‘-Ie6HBIX N PpCaJIbHBIX JXXHU3HCHHBIX CUTyalUAX, CBA3AHHBIX C xumueili B
nporpamMme NnpCaAMETHBIC PE3YJIbTAThl IPCACTABJICHBI IO I'OJaM HN3YyUCHUSA



[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHudeckas XUMMUsD» OTPaAXKaIoT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUI 0 XUMHYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, POJIM XUMUU B MMO3HAHUU SBJICHUU MPHUPOJBI, B (DOPMHUPOBAHUH MBIIUICHHUS U KYJIbTYpPhl JTUIHOCTH,
e€ (DYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM /ISl PEIICHUs MPAKTUYCCKUX 33/1a4 U IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAHWM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATalOIIUE TMOHATUS
(XMMUYECKMII ~ DJIEMEHT, aTOM, DJJIEeKTpOHHas  o00oJloYka  aTOMa,  MOJIEKY/la,  BaJIEHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpamiéHHas),
MOJIb, MOJISIpHAsT Macca, MOJIIPHBIA OOBEM, YIJICPOJHBIN CKeNeT, (YHKIMOHAJIbHAS TPYIa, paauKal,
M30MEpHsl, U30MEphl, TOMOJIOTMUECKUN Psil, TOMOJOIH, YIJIEBOAOPOAbI, KHUCIOPOJ U a30TCOJAECpIKallue
COCIMHEHUSI, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHHS); TEOPHUH U
3aKOHBI (TEOPHUSI CTPOCHUS OpraHnyecKkux BemniecTB A. M. byTnepoBa, 3aKk0H COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKHI $I3bIK XHUMHUHU; MHPOBO33PEHUYECKHME 3HAHUA, JIeXKAllMe B OCHOBE
MMOHUMAHMUSI TPUYUHHOCTH U CHCTEMHOCTH XUMHYECKUX SBICHUH, (PAKTOIOTHYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MaCHOM HCIOJIb30BAHUU BAXKHEWIIMX OPraHUYECKHX BEIIECTB B
OBITY M TIPAKTUYECKOM JACSITEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABJISITh XapaKTEpPHbIC MPU3HAKK TOHATHN, YCTAaHABIWUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIONIME TIOHSATUS TPU OMNHCAHUM COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

chOpMUPOBAHHOCTh YMEHHH  HCIOJb30BaTh XUMHUYECKYID CHUMBOJIMKY IS  COCTaBJICHHS
MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHOW) GOpMYJT OPraHMYECKHX BEIIECTB |
YpaBHEHUH XWMHUUYECKHX PEaKIHWi, H3rOTaBIMBATh MOJEIHW MOJIEKY]T OpPTraHWYECKUX BEIIECTB s
WJUTFOCTPAIIMHU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIWBATH MPUHAICKHOCTh M3yUYEHHBIX OPTraHUYECKUX BEIIECTB
M0 UX COCTaBy U CTPOCHHUIO K OMpeIeNEHHOMY KJIacCy/Tpylnie coelnHeHuM (YrieBoJAOopoibl, KUCIOPOI U
a30TCOJIEpIKAIlINe COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEIWHEHUs), JaBaTh MM Ha3BaHHUS IO
cuctemarnueckorr HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC Ha3BaHUS OTACIBHBIX
OpraHMYECKUX BEIECTB (3TUJICH, MPOTIHIIEH, alleTHUIICH, STHJICHTJIMKOIIb, TJIMLIEPHH, (heHOoII, popMallbIeru/,
alleTanpJeru]i, MypaBbUHAsl KHUCJIOTA, YKCYCHas KHUCIIOTAa, OJIEMHOBAs KHCJIOTa, CTEapUHOBAas KHCIOTAa,
TJIF0K03a, PPyKTO3a, Kpaxmal, eJIIr0I103a, TIUIIH);

cOpMUPOBAHHOCTh YMEHHS OIpPEAEATh BUABI XUMUYECKOW CBSI3M B OPraHUYECKHX COETUHEHUSX
(omMHApHBIC W KPATHBIC);

chOpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUS TEOPHUH CTPOSHHUS OPraHUYEeCKHX BEIIECTB A.
M. ByrnepoBa st 0OBSCHEHUS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH
COXpPaHEHHUS MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOEHUE, (U3MUecKue U XUMUYECKHE
CBOMCTBa TUIHUYHBIX MPEACTABUTENCH Pa3TUUHBIX KJIACCOB OPraHMYECKHX BEUIECTB (METaH, 3TaH, 3TUJICH,
MPOMUJICH, aleTHieH, OyramueH-1,3, merunOyranueH-1,3, OeH301, METaHOJ, STaHOJ, 3TUJICHIJIUKOIb,
TIIMLEPUH, (EeHOIN, aneTalbJeru]l, MypaBbUHAsl U YKCYCHAas KUCJOTHI, TJIIOKO3a, Kpaxmal, LeJUI0Jo3a,
AMUHOYKCYCHasi KHUCJIOTa), WUIIOCTPUPOBaTh TE€HETUYECKYI0 CBSI3b MEXKAY HUMHU YpPaBHEHUSAMHU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIMH C UCMOJIB30BAaHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHSI XapaKTEePU30BaTh HCTOYHUKHU YIIEBOJOPOIHOTO ChIphs (HE(TH,
MIPUPOJIHBIN ra3, yroiib), ClIOCOOBI UX MEePepadOTKH U MPAKTUUYECKOE MTPUMEHEHHE IPOAYKTOB IepepaboTKu;

chOpMUPOBAHHOCTH YMEHHUI IPOBOAUTH BEIYUCICHHUSI 10 XUMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIUU MO0 W3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN);

chOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAaX HAyYHOTO TIO3HAHMS,
WCIOJIb3YeMBIX B XMMHH TMPU H3yYCHHH BEIIECTB W XUMHUYECKUX SIBICHUN (HaOMIOAeHUe, M3MEpeHue,
HKCIEPUMEHT, MOACTUPOBAHNUE), UCTIOIh30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIs1 IPUHATUS PEIICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

chOpPMUPOBAHHOCTh yYMEHUH COONMIOJATh TpaBHJIA TOJIb30BAHUS XUMHYECKOW TMOCYAOUW W
nabopaTopHbIM O00OpyIOBaHUEM, a TakKe MpaBWia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUTAHUPOBATH U BBITIONHATE XUMHUECKUN IKCIIEPUMEHT (IIpEeBpaIlCHHS
OPraHMYECKUX BEUIECTB MPU HArpEBaHUU, MOJTYYEHUE STUJIEHA M U3YyYEHUE €ro CBOMCTB, KaUECTBEHHBIE
peaKkuu OpraHMYecKUX BEIIeCTB, JEHATypauus OelIKOB MPH HArpeBaHWH, [IBETHHIE peakluu OENKOB) B
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COOTBETCTBUU C IPABUIAMHU TEXHUKU OE30TIACHOCTH INMpH OOpAIICHUHM C BEHISCTBAMU U JIA0OPATOPHBIM
000pyIOBaHUEM, TPEICTABIATh PE3YJbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (OpME 3alMCH ypaBHEHUN
COOTBETCTBYIOLIMX PEAKIUI U (POPMYIHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJbTATOB;

cOpPMUPOBAHHOCTh YMCHUN KPUTUYECKU aHAJTM3HPOBATH XUMHUECKYIO HH(POPMAIIHIO, ITOJIy4aeMYI0
U3 pPa3HBIX UCTOYHHUKOB (CpeacTBa MaccoBoii mH(popmanuu, UTHTEpHET U Ipyrux);

chOPMHUPOBAHHOCTh YMEHHI COONIONATh TMpaBWJIa IKOJOTHUYECKH IEIecO00pa3HOro IMOBEICHHS B
OBITY W TPYIOBOW NESITEIBHOCTH B IENSIX COXPAHCHHS CBOETO 3JI0POBbSI U OKPYKAIOIICH MPUPOIHON
Cpenbl, OCO3HAaBaTh ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPIraHU3MbI OIPEACIEHHBIX OPraHMYECKUX
BEIIECTB, MOHMMAs cMbich mokazarens [IJIK, mosicHATP Ha mnpuMepax cHoocoObl YMEHBIICHHS |
NpEeOTBPAILCHUS KX BPEITHOTO BO3/ICHCTBHS HA OPraHU3M YEJIOBEKa,

IUIsL OOYYarOIIMXCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3[I0POBBS: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHHS BEIECTB U XMMUYCCKHUX SIBIICHUN;

IUTSL CIIETIBIX U CTa0OBHISAIINX 00yJarOIIUXCs: YMEHUE UCIOJIb30BATh Pelbe(HO-TOUCUHYIO CUCTEMY
o6o3Hauenuii JI. bpaiins 11 3anucu XMMU4ECKUX GopMy.

COJEP/KAHME INPEJIMETA
10 KJIACC
OPTTAHNMYECKASA XUMMUA

Teoperudeckne 0CHOBbI OPraHUYeCKONH XUMUH

[Ipeamer opranmdeckoil XMMHUH: €€ BOZHHMKHOBEHHE, PAa3BUTHE M 3HAUEHHUE B TOJYYECHUU HOBBIX
BEIIECTB M MaTepuaioB. Teopusi cTpoeHusi opraHuyeckux coenuHeHuit A. M. byrtnepoBa, e€ ocHOBHBIE
nojoxeHus. CTpykTypHbIe (GOpPMYITBl OPraHUYeCKUX BEHIECTB. ['oMoIoTHs, n3oMepus. XUMHYECKasi CBA3b
B OPraHUYECKUX COCAMHEHUSIX — OJJMHAPHBIC U KPATHBIEC CBA3H.

[IpenacraBnenne o KiIaccupUKAMK OPraHUYECKUX BemlecTB. HomeHkiarypa OpraHuYecKux
COCTMHEHUH (CHUCTEMaTHYeCKas) W TPUBHAIBHBIC HAa3BaHUS BAXKHEUIINX TMPEACTAaBUTENICH KIacCOB
OPraHM4YeCKUX BEIIECTB.

DKCHEepUMEHTATBHBIC METO Bl U3YUCHHS BEIIECTB U UX MPEBPAIICHUN: 03HAKOMIJICHHE C 00pa3amMu
OPraHM4YeCcKUX BEIIECTB U MaTeprajlaMu Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYE€CKUX BEIIECTB,
HaONIOZCHUE W OTHMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB IO IMPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPH
HarpeBaHuu (TUIaBJICHHE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUN psaa. MeTaH M 3TaH — NPOCTEUIINE TTPEACTABUTEIN
AIKaHOB: (PM3MUYECKHE M XUMHYECKHE CBOMCTBA (PeaKIMK 3aMEICHUS U TOPEHHMS ), HAX0KICHHE B IIPUPOJIC,
MOJIy4€HHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUM psif. ODTUIEH M MNPONWICH — MpOoCTeHIne
MPEACTABUTENM  AJIKCHOB:  (PU3MYECKHME M  XHUMHYECKHE CBOWCTBA  (pEaKIMu THUIPUPOBAHMS,
raJIor€HUPOBAHUS, THIPATALIUU, OKUCIICHUS U TIOJMMEPHU3allin), OTy4eHUEe U IPUMEHEHHE.

Ankaguensl: OyramueH-1,3 u MetwiOyraauen-1,3: cTpoeHue, BaKHEHIINEe XUMUYECKHE CBONCTBA
(peakuus nmonuMepu3zanun). [loyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCGHHOCTH CTPOCHHMS, TOMOJIOTHYECKHHA psii. ALETHICH — TMPOCTEHIIHMA
MPEACTaBUTENh AJKMHOB: COCTaB, CTpOeHHE, (Qu3MYecKkne W XHMHYECKHE CBOWCTBA (peakluu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH, TOPSHHS] ), IOTyYSHHE U IPUMEHEHHE.

Apenbl. bensom: coctaB, cTpoeHue, (¢U3MUECKHME U XMMHYECKHE CBOMcTBa (peakuuu
TaJIOTeHUPOBAHUS U HUTPOBAHUS), TIOJydeHUE U TIpUMEHEeHHe. 101yon: cocmas, cmpoeHue, huzuieckue u
XuMuueckue CeolUcmea (peakyuu 2al02eHUpPO8aHusi U HUMPOBAHUS), NOJYYeHue U NpuMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHYeckas CBA3b MEXIY YII€BOAOPOAaMH, MPHUHAMIEKAIIMMHU K Pa3IMYHBIM
KJaccaMm.

[IpupoaHbIe HCTOUYHUKU YTIIEBOJAOPOI0B. [IprpoaHslii a3 u monyTHbie HeQTsIHBIC ra3bl. HedTh u e€
npoucxoxaenue. CrnocoOsl nepepaboTKku HEPTH: MEepPEeroHKa, KPEKUHT (TePMUYECKHMA, KaTaTUTHUECKUN),
nuponu3. [Ipoaykrel mepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBII
yroJib U IPOJYKTHI €T0 MepepadOTKH.

DKcIepuMEHTAIbHBIE METOAbI H3yUeHHsI BEIIECTB U MX MPEBPAIICHHIA: 03HAKOMIICHHE C 00pa3IaMu
macTMacc, KaydykoB M pe3uHbl, Komnekiuu «Hedptb» u  «Yromb», MOAETUPOBAHUE MOJICKYI



YIJIEBOJOPOJOB U TaJOT€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUYECKOW PAOOTHI: MOJyYEHHE STHIICHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnsble 3amaum.

Bbruncienuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM TPOJIYKTAa PEAKLUUU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX
BELLECTB WJIN IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHeHUs

[IpenenpHbBIe OJHOATOMHBIE CHHPTHL. METAHON W STAHON: CTPOCHHUE, (U3MUYECKHUE W XHUMHUYECKHE
CBOMCTBa (peakUMM C AaKTHUBHBIMU METaJUlaMM, TaJOr€HOBOAOPOJAaMH, TIOpEHHE), IPUMEHEHUE.
BonoponHbie cBsi3u MKy MOJIEKyJIaMU cUpTOB. JlelicTBUE MeTaHOJIa U ATaHOJIa Ha OpraHU3M YeJIOBeKa.

MHoOroaToMHbl€ CHUPTHL. OTWIEHIVIMKOIb WM IJIMLEPUH: CTPOCHUE, (U3NYECKUE M XUMHUYECKHE
CBOMCTBa (B3aMMOJEUCTBHE CO WICJIOYHBIMM METaUIaMHM, KadeCTBEHHAs pEeaKUusi Ha MHOI0AaTOMHBIE
cnupthl). JlelicTBUe Ha OpraHu3M yesoBeka. [IprMeHnenue riaumnepruHa U 3TUISHIIMKOJIS.

@deHon: CcTpoeHHE MOJEKYNIbl, (U3MYEeCKHMe U XUMHYecKue cBoiicTBa. TokcuyHOCTH (eHoa.
[Ipumenenue denoua.

Anpaerunibl U kemowsi. DopManbIeruj, aueTalbIACTUl. CTPOCHHE, (U3HMUECKHE M XHMHUYECKHE
CBOICTBa (peaKui OKUCIEHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEaKIUH), IOJIyY€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpe/eNIbHbIE KapOOHOBBIE KHCIOThI. MypaBbHHAsI M YKCYCHasl KUCIOTBI: CTPOEHHE,
¢u3nyeckue M XMMHUYECKUE CBOICTBa (CBOMCTBA, 0OIIME sl Kiacca KHUCIOT, peakuus 3TepuuKanun),
noJsiyueHue u npuMeHenue. CreaprHoOBas U OJICMHOBAsE KUCJIOTHI KaK MPECTaBUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. Mbl1a Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, MX MOIOIIEe AeHCTBUE.

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['Miaponus ciaoxHbIX 3¢upoB. Kupsl.
I'maponus xupos. [Ipumenenne xupoB. buosornyeckas posib )KUPOB.

VYrneBoapl: cocraB, KiacCHU(UKAIMs YriaeBOAOB (MOHO-, AW- W TMOJUcaxapuipl). [roko3a —
MpOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS] MOJIEKYJbl, (pU3MuUecKne M XMMUYECKHE CBOMCTBA
(B3aumopeiicteue ¢ ruapokcuaom wmeau(ll), okucrieHne aMMuadHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJICHUE, OpO’KEHUE TJIOKO3bl), HAXOXXJICHHUE B MPHUPOJE, MPUMEHEHHUE, OHOJOruueckas poJb.
®doTtocuHTe3. DPyKTO3a KAK U30MEP TIIHOKO3BI.

Kpaxman u nenironosa kak npupoaHsie noiuMmepsl. CTpoeHrne KpaxMaia U Hesutioiio3bl. duznyeckue
U XUMHUYECKHE CBOMCTBa Kpaxmaiia (THAPOn3, KaueCTBEHHAs peaklus ¢ HOJIOM).

DKCcIepuMEeHTAIbHBIE METO/Ibl U3yUYEeHHsI BEILECTB U MX MpPEBpaIleHUN: MPOBEAeHNE, HA0M0IeHUE U
OTHCAaHKE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAUYECTBEHHBIEC PEAKI[MN OJJHOATOMHBIX CIIUPTOB
(oxucnenue staHosia okcuaoM wmeau(ll)), MHOTOaTOMHBIX CHHPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C
ruapokcugoM Meau(ll)), ampmeruaoB (okuMciIeHWE aMMHMAYHBIM PAcTBOpoM oOkcuga cepebpa(l) u
ruapokcugaoM Mmemu(ll), B3ammomedcTBHe Kpaxmanga C HWOJIOM), NPOBEICHHE MPAKTHUYECKOW pabOTHI:
CBOMCTBa pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3agaun.

Bbrunicnenusi mo ypaBHEHHMIO XMMHMUYECKOM peakuuu (Macchl, o0bEMa, KOJIMYECTBAa HCXOJHOTO
BEI[ECTBA WJIM MPOIYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HMCXOJTHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIINH).

A3oTCcoepKale OpraHndeckie CoeqMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(OTepHbIE OpraHuveckue coequHenus. u3nueckue 1 XUMUYECKUe CBOMCTBA
aMUHOKHCIIOT (Ha puMepe ruiuHa). bruonorndeckoe 3HaueHre aMUuHOKUCIOT. [lenTuabt.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHbIE coenuHeHus. llepBuuHas, BTOpUYHAs U TpEeTUYHAsS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OENKOB: THAPOJIHU3, JE€HATypallus, KaYeCTBEHHbIE PEaKIUU Ha
OenKH.

DKCIepUMEHTAIbHbIE METOAbl M3Y4YEeHHsl BELIECTB M MX IpPEBpallleHHW: HaOMIOJeHUE W ONHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JHATypaIusi OEIKOB MPU HATPEBAHUHU, [IBETHBIC PEAKIINH OEJIKOB.

BricokomoieKyIsIpHbIe COeIMHEHHUS

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COETUHEHUNH: MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3B€HO, CTENEHb I[OJIMMEpPHU3alUH, CpEeAHsAs MoOJeKylsipHas Macca. OCHOBHbIE METOABl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJTMMEPHU3aIisl U MOJTUKOH ISHCAITHS.

DKcIepuMEHTaIbHbIE METO/Ibl M3YYeHHS BEIIECTB U MX MPEBpAIlEHUI: 03HaKOMJIEHHE ¢ 0Opa3lamMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYy4yKOB.

Me:xnpeaMeTHbIE CBA3H.




Peanuzanusi MeXIpeAMETHBIX CBS3€M IpU H3Y4eHUM opraHuyeckoil xumuu B 10 Kiacce
OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX NOHATHH, TaKk M TOHITHH,
SIBJIFOIUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOm1re ecTeCTBeHHO-HAYYHbIC TIOHATHS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHHTE3, KIacCU(pHUKAIH, IEPUOTUIHOCTD, HAOIIOICHUE, U3MEPEHHE, IKCTIEPUMEHT, MO/ICTTMPOBAHUE.

®du3nka: Marepus, BSHEprus, Macca, aroM, D3JEKTPOH, MOJEKyJa, 3HEPreTUYECKUH YPOBEHb,
BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (PM3MUECKUE BEIWYMHBI M EIUHHIBI HX
H3MEpPEHUSI.

Buosnorus: kierka, opranusm, 6uocdepa, 0OMEeH BEUIECTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTHYECKH
aKTHBHBIE BelecTBa (OCIKH, YrIIeBOIbI, XKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TIOPO/IBL, TIOJE3HBIE HCKOMIAEMBbIE, TOILIMBO, PECYPCHI.

TexHosorusi: NMILEBbIE TPOAYKTHl, OCHOBBI PALMOHAJIBHOIO TMMTAHHSA, MOIOIIME CpE/CTBa,
JIEKapCTBEHHbIE M KOCMETUYECKHE MPEenapaThbl, MaTepUasbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

TemaTHYecKOe NJIAHUPOBAHME 110 YUeOHOMY NpPeAMETY
«Xumus» 10 kaace
(1 gac B HemeIIO)

K HNudopmanus oo
Ne Tema/ paznen ypoka 017Bo 3JIeKTPOHHBIX y4eOHO-
1acos METOANYECKUX
MaTepuaiax
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHMHU
1. [Ipenqmer opraHmuecKOW XMMHWH, €€ BOSHUKHOBeHHE, pasButue W 1  |bubmmorexa [JOK
3HAUYCHUE https://myschool.edu.ru/
2. Teopust cTpoeHHs OpraHuveckux coequHeHnid A. M. Bytiepoa,, 1  |[bubnmorexa [JOK
€€ OCHOBHBIE ITOJIOKEHHS https://myschool.edu.ru/
3. [MpencraBienre o Kiraccuukanmuu opraHudeckux BemectB.| 1 |budmuoreka [TOK
HomenknaTypa (cucremMaTHuecKas) W TpPHUBHAJbHBIE Ha3BAHHS https://myschool.edu.ru/
OpraHUYECKUX BEUIECTB
Pa3znes 2. YriieBoaopoanbl
4. AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN Psif 1 |bubmmoreka [IOK
https://myschool.edu.ru/
S. MetaH U 3TaH — OPOCTEHIINE TPEACTABUTEIHN ATKAHOB 1 |bubmuoreka IIOK
https://myschool.edu.ru/
6. AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 |buGmumoreka [IOK
https://myschool.edu.ru/
7. DTUJIEH U IPOIMUJIEH — MPOCTEHIINE NPEACTABUTENHN AIIKEHOB 1 |buGmumoreka [IOK
https://myschool.edu.ru/
8. IIpaktuyeckas pabora Ne 1. «[lonyueHue 3TuaeHa u u3ydeHue 1 |bubmmoreka [{OK
€0 CBOMCTBY https://myschool.edu.ru/
9. Ankanuensl. byramuen-1,3 u merunOyraauen-1,3. Ilomyuenune| 1  |bubGmmotexa [JOK
CHHTETHYECKOTO KaydyKa M PE3UHEI https://myschool.edu.ru/
10. |AnkuHbBI: cocTaB M OCOOEHHOCTH CTpoeHus, romonorudeckuiff 1 |[bubmuoteka [IOK
psiA. ALETUIIEH — MPOCTEHIINIA TPeICTaBUTENh aJIKHHOB https://myschool.edu.ru/
11.  BbpruucneHus no ypaBHEHUIO XUMUUECKOH peakinu 1 |bubmuoreka [IOK
https://myschool.edu.ru/
12, |Apensl: 6eH301 U TOIYOJ. TOKCHYHOCTh apEHOB 1 |bubnmuoreka [IOK
https://myschool.edu.ru/
13. ['enernueckas CBsS3b YIVIEBOAOPOAOB, npuHamnexkamux K 1  |bubmuorexa [HJOK
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[pa3JIMYHBIM KJaccam

https://myschool.edu.ru/

14, [TIpupomHble HMCTOYHHMKH YIJIEBOAOPOAOB: mpHponHblid raz3 u| 1 |bubmmuorexa LJOK
[OMYTHBIC He(TIHBIC Ta3bl, HEPTh U MPOIYKTHI €€ IepepadOTKU https://myschool.edu.ru/
15. [IpupoaHbIE UCTOYHUKH YIIIEBOIOPOIOB: IPUPOJHBIN I'a3 U 1 |bubmuoreka [IOK
MOTYTHBIC He(TSIHbBIE ra3bl, HEPTh U MPOIYKTHI €€ TepepadOTKU https://myschool.edu.ru/
16.  KontpospHast paboTa 1o pazneny «YTIeBOA0POIbD 1 |buGmuoreka [IOK
https://myschool.edu.ru/
Paznen 3. Kuciiopoacoaep:xamnue oprannieckue coeJuHeHust
17.  [TlpenenpHble OJHOATOMHBIE CHOUPTHI: MeTaHod U d3taHoi| 1  |bubmmorexa LIOK
Boopo/Has CBA3b https://myschool.edu.ru/
18. MHOroaTtoMHBIE CIIUPTHI: ITUICHTIIUKOIb U TJINIEPUH 1 |bubnuorexa [IOK
https://myschool.edu.ru/
19  |®enom: crpoeHWe MOJIEKYNbl, (U3HUYECKHE W XUMHUYECKHE bubnunorexka [JOK
CBOWCTBA, MPHUMEHECHHUE https://myschool.edu.ru/
20.  |Ampaerunel: GopMaTbACTHI U alleTATbICTH . AIIETOH 1 bu6mmoteka I[IOK
https://myschool.edu.ru/
21.  |(OAHOOCHOBHEIC IMpeIeIbHBIC KapOOHOBBIE KHCIOTHI: MypaBbrHas| 1  |[bubnmorexa [JOK
M YKCYCHasl https://myschool.edu.ru/
22. [[paktmueckas pabora Ne 2. «CmoiictBa pactBopa ykcycHod| 1  |[bubnmorexa [JOK
KHCIIOTBI) https://myschool.edu.ru/
23. |CreapuHOBasi W OJICHHOBas KHCJIOTHI, Kak mpejactaBurenr| 1  |[bubawmoreka I[JOK
BBICIITUX KAPOOHOBBIX KHCIIOT https://myschool.edu.ru/
24. |CreapuHOBasi W OJICHHOBas KHCJIOTHI, Kak mpejactaButenr| 1  |[bubawmoreka I[JOK
BBICITUX KaPOOHOBBIX KHCIOT https://myschool.edu.ru/
25. |CrmoxHble »(HpHl KaK MPOU3BOAHBIE KapOOHOBBIX KkuciaoT., 1  |[bubamoreka ITOK
['vapoIIn3 CI0KHBIX 3(PHUPOB https://myschool.edu.ru/
26.  DKupsl: ruapou3, IpUMEHEHHE, OHOJIOrHYecKas POJIb JKHPOB 1 |bubmuoreka I[IOK
https://myschool.edu.ru/
27.  |YrneBonsl: COCTaB, Kiaccuukaus. Baxneimme| 1 |bubmmoreka [JOK
MPEJICTAaBUTEIH: IJIF0K03a, PPYKTO3a, caxapo3a https://myschool.edu.ru/
28.  |VrueBonsl: COCTaB, Kiaccudukanus. Baxneiimme| 1 |bubmmoreka [JOK
MPEICTaBUTEINHN: TIII0K03a, PPYKTO3a, caxapo3a https://myschool.edu.ru/
29. |KoutposbHas pabGota mo pazmeny «Kucmopoaconmepxkammue, 1 - [bubmamoreka [JOK
OpraHu4eCcKUue COCAMHEHHSD https://myschool.edu.ru/
Pa3znen 4. A3oTcoaepxaimye OpraHuyecKue coeInHeHust
30. |AMUHOKHUCIOTHI Kak ampoTepHbIe opranndeckue coeaunenus, ux| 1  |bubmamorexka [JOK
Ouonorndeckoe 3HaueHue. llemTuapl. benku kak MpUpPOIHBIE https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS
31l. |OcHOBHBIE MOHATUS XUMHH BBICOKOMOJIEKYNISApHBIX coenuHeHui| 1  |bubmmorexa [JOK
(OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COECTMHEHUI. https://myschool.edu.ru/
[1nacTmaccel, KaydyKd, BOJIOKHA
32. |BxomHOW KOHTPOIH 1
33 |[[IpoMexXyTOYHBII KOHTPOJIb 1
34.  |MToroBblil KOHTPOJIb 1
Htoro 34
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