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IInanupyemMble pe3yJbTaThl 0OCBOEHHS Y4eOHOI0 NMpeaMeTa

JINYHOCTHBIE pe3yJbTaThl. B COOTBETCTBUM C CHUCTEMHO-AEATEIbHOCTHBIM MOIXOJOM B
CTPYKTYpE€ JTHYHOCTHBIX PE3yJIbTATOB OCBOCHHSI MpEAMETa « XUMUS» Ha YPOBHE CPEAHETO OOIIEro
0o0pa3oBaHMs BbBLICNEHBI CIEAYIOIIME COCTABISIONIME: OCO3HAHHE OOYYaIOIUMUCS POCCUHCKON
TPaXXTAHCKOW HJICHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIpE/IeTie-
HUIO; HAJIMYME MOTHUBAIIMHU K O0yUYEHHUIO; TOTOBHOCTh U CIIOCOOHOCTH 0OYYaIOIIUXCsl PYKOBOJCTBO-
BaThCs MIPUHATHIMU B OOIIECTBE MPaBUIaMHU M HOPMaMHU TIOBEICHUS; HATMYUE TIPABOCO3HAHUS, KO-
JIOTUYECKOU KYJIbTYpPbl; CHOCOOHOCTh CTaBUTh LIEJH U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHS MpEAMETa «XUMUS» OTPaXKaloT CHOPMHUPOBAHHOCTH
OTIbITa MIO3HABATEILHOM U MPAKTUYECKON AESITeTbHOCTH 00yYaroIIKXCsl B MpoIlecce peanusainnu 00-
pa3oBaTeNbHON ACSITENLHOCTH. JINYHOCTHBIC PE3YJIbTaThl OCBOSHUS MpeIMeTa « XUMUS) OTPAKAIOT
c(OpMUPOBAHHOCTH OIBITA [MO3HABATEIHHON U MPAKTUYECKOUN ACSITENbHOCTH 00YyYaroUIXcs B MPo-
[[eCCe pean3aIiiy 00pa30BaTEIILHOM ICATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

— 0CO3HaHUA 00YYaIOIIMMHUCS CBOMX KOHCTHUTYLHMOHHBIX MPaB U O0S3aHHOCTEH, yBa)KEHUS K 3a-
KOHY U IIPABOIOPAIKY;

— TPEICTAaBJICHUS O COLHUANBHBIX HOpMaxX M MPaBHIAX MEXKIUYHOCTHBIX OTHONICHHH B KOJUIEK-
TUBE;

— TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JNEATCIILHOCTH IIPH CO3/IaHUN YICOHBIX IPOCKTOB, pelie-
HUU Y4eOHBIX U TTO3HABATENbHBIX 33/1a4, BBITOJHEHUH XUMHUYECKUX YKCIIEPUMEHTOB;

— CHOCOOHOCTH MOHMMAThH U MPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apTYMEHTHI APYTUX MpU
aHAJIM3E PA3TUYHBIX BUIOB YICOHOU JIEATEIIHBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

— IEHHOCTHOTO OTHOIIEHUS K UICTOPHUECKOMY U HayUYHOMY HACJIETUIO0 OT€UECTBEHHOW XHUMHUH;

— YBa@XEHUs K MPOIIECCy TBOPUECTBA B 00JIACTH TEOPUM U MPAKTHUECKOTO MPHUIIOKEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JIAHHBIC HAYKH €CTh Pe3yJIbTaT JJIUTEIBHBIX HAOIIOCHUH, KPOITOTINBBIX
AKCIIEPUMEHTAIbHBIX MIOUCKOB, IIOCTOSTHHOTO TPY/Aa YUYEHBIX U MIPAKTHKOB;

— UWHTepeca U MO3HABATENbHBIX MOTUBOB B MOJTYYSHHH U TIOCIEAYIONIEM aHAIM3e HHPOPMAIIH O
MEPEIOBBIX TIOCTIKEHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

— HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBE/ICHUS;

— CHOCOOHOCTH OICHWBATh CUTYAIlHH, CBI3aHHBIC C XUMUYCCKIUMHU SIBIICHUSMU, U TIPUHAMATE OCO-
3HAHHBIE PEIICHUS, OPUEHTUPYSICH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

— TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE U MOCTYIKH CBOUX TOBAPUIIEH C MO3UIIMI HPABCTBEH-
HBIX ¥ IPABOBBIX HOPM M C YUETOM OCO3HAHMSI ITIOCIICICTBUI MTOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

— TIOHMMAaHUs [IEHHOCTEH 370pOBOT0 U 6€30MacHOro 00pasa KU3HU, HEOOXOIUMOCTH OTBETCTBEH-
HOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NISCKOMY M IICHXUYECKOMY 3JI0POBBIO;

— coOuroieHus TpaBuil 0€30MMaCHOTO OOpAIEHUS C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HH, B
TPYIOBOU JESITENLHOCTH;

— TIOHMMAaHUS IEHHOCTH TPaBUI WHANBUAYAIBHOTO U KOJUIEKTHBHOTO 0€30MacHOr0 MOBEACHUS B
CUTYaIIUSX, YITPOXKAIOIINX 3JI0POBBIO H KU3HU JTFOJICH;

— OCO3HAHUS MOCJICCTBHIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YITOTPEOIICHHS AIIKOTOJISI, HAPKOTH-
KOB, KypeHus);

5) Tpy10BOr0 BOCIIUTAHUSA:

— KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENbCKON JIeATEIHHOCTH, OOIIe-
CTBEHHO I10JIE3HON, TBOPUECKON U IPYTUX BHUJIAX JEATEIBHOCTH;

— YCTaHOBKHU Ha aKTMBHOE yYaCTHE B PELICHUH MPAKTHYECKHUX 3a/1a4 COLUATbHON HaIlpaBJIEHHO-
CTH (B paMKax CBOETro KJlacca, IIKOJIbI);




MHTEpeca K MPaKTHUYECKOMY M3Y4EHHUIO MPOo(eccHii pa3IuyHoOro poaa, B TOM YMCIIE Ha OCHOBE
MPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)KEHUS K TPYAY, JIIOJSIM TpyZa U pe3ysbTaTaM TPYA0BOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIWBUIYaTbHOW TPACKTOPUU OOpa3zoBaHUs, OymyIIeH
npoQeCCru U peaTu3aii COOCTBEHHBIX )KM3HCHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11€7IECO00PA3HOr0 OTHOIIEHHUS K TPUPOJIE KaK HICTOUHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMiie;

NOHUMAaHHS TI00aILHOTO XapaKTepa 3KOJOTMYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKHX IPO-
LIECCOB HA COCTOSIHUE NPUPOIHON U COLMAIBHON Cpebl;

0CO3HaHMsI HEOOXOIMMOCTH UCIOJIb30BAHUS TOCTHXKEHUI XUMUH JUIs pELLIEHHUs BOIIPOCOB paLlu-
OHAJIBHOTO IPUPOIONOJIB30BAHUS;

AKTUBHOT'O HENIPUATHUSA IEUCTBUM, IPUHOCAIINUX BPEJ OKPYKAIOIIEH IPUPOJHON Cpelle, yMEHUs
IIPOrHO3MPOBAaTh HEOJIArONpPHUATHBIE 3KOJOTMYECKHE IOCIEACTBUS IPEANPUHUMAEMbIX Jeii-
CTBUH U NIPEAOTBpAILATh UX;

HaJIM4YMs Pa3BUTOT0 SKOJIOIMYECKOTO MBIIIJIEHUS, YKOJIOTHYECKOM KyJIbTYPBbI, OIbITA JESATEIBHO-
CTH DKOJIOTMYECKOW HaIpPaBJICHHOCTH, YMEHHsI PYKOBOJCTBOBATHCS MMM B II03HABaTEIbHOM,
KOMMYHHUKAaTUBHON M COLMAIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHUBOCTOSTh
ueosoruu xemohoouu;

7) 1EHHOCTH HAYYHOT'0 MO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM
IIPaKTHUKU;
NOHMMAaHHS CHeNU()UKA XUMHUH KaK HayKd, OCO3HaHUS €€ poiu B (POPMHPOBAHUHN pPaAIIHOHAIb-
HOT'O HayYHOT'O MBIIIUIEHUS], CO3JJaHUH 1IEIOCTHOTO MPEICTaBIEHUs] 00 OKpY’KaroIleM MUpPE Kak
0 €IMHCTBE IIPUPOJBI U YEJIOBEKA, B IO3HAHNUHU MIPUPOJHBIX 3aKOHOMEPHOCTEN U PELIEHUH TPO-
0J1eM COXpaHEHUs IPUPOHOTO PABHOBECHS;
yOexIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHH /ISl COBPEMEHHOM [IUBUIIN3AIMH: B €€ T'yMaHUCTH-
YECKOM HampaBJIE€HHOCTU U Ba)KHOM POJIM B CO3JJaHMHM HOBOM 0a3bl MaTepUalbHON KYJIbTYpPHI, B
peLIeHUH II100aIbHBIX MPOOJIEM YCTONUNBOrO pa3BUTHUS YEIOBEUECTBA — CHIPbEBOI, SHEPreTH-
YECKOM, MUIIIEBOM U IKOJIOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIULIMHBL, 00ECIIeYeHUH YCII0-
BUH YCHEIIHOTO TPYy/1a ¥ 9KOJIOTHYECKH KOM(POPTHOM KU3HHU KaXKIA0ro YieHa 00IecTBa;
€CTECTBEHHO-HAy4YHOU I'PAMOTHOCTH: MOHMMAaHMUs CYLIHOCTH METOJOB IO3HAHUs, UCIOJIb3Ye-
MBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BaTh MOTyYaeMble 3HAHUS JUUISl aHAJIN3a U
00BSICHEHUS SABJICHUN OKPY’KAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieNaTh
000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIIMXCS JTAHHBIX C IIEJIBIO T0-
JIy4EHHUsI TOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTH CaMOCTOSATENBHO UCIIOIB30BATh XUMUUECKUE 3HAHUS /IS pellieHHs IpobJiieM B pe-
AJbHBIX KU3HEHHBIX CUTYaLHsIX;
MHTEpeca K NO3HAHUIO, HCCIIEN0BATENBCKON JESTEIBHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI O XUMHUU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU;
UHTEpeca K 0COOEHHOCTSM TpyJia B PasjInYHbIX cepax NpodhecCHOHATBHON 1EATEIbHOCTH.

MeranpeaMerHblie pe3yabTaThl

MeTanpeameTHble pe3yIbTaThl OCBOCHUSI IPOTPaMMBbI [10 XMMHUH Ha YPOBHE CPETHETO 00ILIEro

06pa3OBaHI/I$I BKJIFOYAKOT:

3HaUUMBIE IS (POPMUPOBAHUS MUPOBO33PEHHSI OOYUAIOMIMXCS MEXAUCIUITUHAPHBIE (MEX-
peIMEeTHbIE) OOIIeHayYHbIE TIOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh, HAYYHOUW KapTUHBI MUpa U
crenuuKy METOJIOB IMO3HAHUS, HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEUIECTBO,
SHEprus, sBJICHUE, MPOIEeCC, CUCTeMa, Hay4HbIil (akT, MPUHIIMII, TUI0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCTIEI0OBaHNE, HAOMIOACHHE, U3MEPEHHE, YIKCIIEPUMEHT U IPYTHUE);



YHHMBEpCalibHble y4eOHble ACWCTBUS (IIO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYJISTHBHEIC),

obecnieunBaromue (HopMupoBaHue (yHKIHMOHATBHON T'PAMOTHOCTH M COLMAIHOW KOMIIETEH-

UM 00yYaroUINXCS;

CHOCOOHOCTh 00YUaIOIIUXCSl UCII0JIb30BaTh OCBOCHHBIE MEXIUCLIUIIIMHAPHBIE, MUPOBO33pEHYe-

CKHE 3HaHUS U yHUBEpPCAJIbHbIC YUEOHbIE JEHCTBUS B I03HABATEIILHON U COLIMATIbHON MPAKTHUKE.
MerarpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJJCHUE YHUBEPCAIbHBIMU Y4€OHBIMH [IO3HABA-

TCJIIbHBIMY, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMU HGI;'ICTBI/HIMI/I.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

1) 6a3oBble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTyaJH3UpOBaTh MPOOIEeMy, paccMaTpuBaTh €€ BCECTO-
POHHE;

OIPEACIIATD LN ACATEIbHOCTH, 3aaBasi IapaMeTPbl U KPUTEPUU UX JOCTUKEHHS, COOTHOCUTD
Pe3yJbTaThl IEATEIBHOCTH C IIOCTABJICHHBIMHU LIEIISIMU;

HCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIIJICHUS: BBIICIATh XapaKTep-
HbIE€ NIPU3HAKU MOHATUM M YCTaHABIIMBATH UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOINE
HOHSTUS ISl OObSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHMIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIACCU(UKALIUY BEUIECTB U XMMUUECKUX PEaKIIMIA;
YCTaHABIMBATh IPUYUHHO-CIICACTBEHHBIE CBA3U MEXY U3YYacMbIMU SIBJICHUSMY;

CTPOUTB JIOTMYECKHE pacCyKIeHUs (MHyKTUBHbIE, 1€ TyKTUBHbIE, 10 aHAJIOTUH), BBISBIIATH 3a-
KOHOMEPHOCTHU M IPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHHUSX, (OPMYIMPOBATH BHIBOIBI H 3a-
KIIIOUCHMUS;

IPUMEHSTH B [IpOLiecce MO3HAHUS HCII0JIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
IpeoOpa3oBbIBATh MOJIEIbHBIE MTPEACTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) 3JIEMEHTA, XUMU-
yeckas (popMyJia, ypaBHEHHE XUMUYECKOH peakIMy — P PEIIeHUH yYeOHbIX I03HABATEIbHBIX
Y IPAKTUYECKUX 3a]1a4, IPUMEHATh HA3BAHHBIC MOJIEIIbHBIE IIPEICTABIICHUS ISl BBISIBICHUS Xa-
PAKTEpPHBIX IPU3HAKOB U3Y4YaEMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCAeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUii;
dbopMyMpoBaTh LENU M 3aJa4d UCCIIEJOBaHMs, UCIOJIb30BaTh MOCTABJICHHbIE U CAMOCTOS-
TEJIbHO COPMYJIMPOBAHHBIE BONPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI AJ1s (hop-
MUPOBaHUS TUIOTE3bI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKJIEHUN;

BJIa/IETh HABBIKAMU CAMOCTOSATEIBHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHHUECKUX IKCIIEpH-
MEHTOB, COBEpIIEHCTBOBATh YMEHUS HA0JII01aTh 32 X0A0M MPOLIECCa, CAMOCTOATEIBHO ITPOrHO-
3UpOBaTh €ro Pe3yJIbTarT, ((OpMyIHpPOBaTH 000OIIEHHS U BHIBOIBI OTHOCUTENIBHO JJOCTOBEPHOCTH
pe3yJIbTaTOB UCCIIEOBAHUS, COCTABIATH 00OCHOBaHHBIN OTUET O MPOIeIaHHOM paboTe;
nproOpeTaTh ONMBIT YYSHUYECKON MCCIIEI0BATENBCKON U MPOEKTHON AESATETbHOCTH, MPOSBIIATH
CIIOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOSITETbHOMY TIOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 3a-
Jla4, TPUMEHEHHUIO Pa3INYHbIX METOI0B MO3HAHHUS.

3) padora ¢ ungopmanmueii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX UCTOYHWKAX MHPOpPMANWHU (HAYIHO-TIOMYJISIpHAs JUTEparypa
XUMHYECKOTO COJIEpXKAaHMS, CIIPaBOYHBIE TT0coOusI, pecypchl HTepHeTa), aHATM3UpOBATh WH-
dopmanrio pa3InYHbIX BUAOB U (POPM MpPEACTABICHHS, KPUTUYECKH OIICHUBATh €€ JOCTOBEp-
HOCTh ¥ HETIPOTUBOPEUHBOCTb;

(bOpMyIHPOBATH 3aMIPOCHI U TPUMEHSTh Pa3IMYHBIE METO/IBI TIPU TOUCKE U 0TOOpE HH(POPMAITUH,
HE0O0XOIMMOM /ISl BBIOJTHEHUS yUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHMUS MH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U pas-
JIMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY Tpe/cTaBlIeHuss HHPOpMaUuK (CXEMBbI, Tpa-
¢buKu, TMarpaMMel, TaOJIUILbI, PUCYHKH U IPYTHE);



— HCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPE/ICTBA MPH PabOTEe ¢ XMMUYECKON HH(pOpMaIuei:
NPUMEHATh MEXIpeIMEeTHbIE ((hU3NYecKre U MaTeMaTHUYeCKUe) 3HaKU U CUMBOJIBI, ()OPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

— HCIOJb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

— 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMBI B XOJI€ TUAJIOTA U/HIIU TUCKYCCUH, BbI-
CKa3bIBaTh ujeH, (OpMyIHPOBATh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIMOTHEHUS MTPEIIIO-
JKCHHOM 3a/1a4Hu;

— BBICTyHIaTh C MPE3EHTALMEN pe3ysbTaTOB IO3HABATEIbHOM JI€ATENBHOCTH, ITOJYYEHHbBIX CaMo-
CTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBINOJHEHUHA XUMHYECKOT0 SKCIEPUMEHTA,
NPaKTUYECKON pabOTHI 110 NCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3alii yueOHOro
poeKTa, U GOPMYJIUPOBATH BHIBOBI 110 PE3yJIbTaTaM MPOBEIEHHBIX HUCCIEAOBAHUMN MyTEM CO-
[J1IaCOBaHMS MO3ULMN B X01€ 00CYXKACHUSI U 00OMEHAa MHEHUSIMHU.

PerynsituBHble yHHBepcajibHbIe y4eOHblIe JeHCTBHA: CaMOCTOSTENIbHO IUIAHUPOBATh U
OCYILIECTBJISATh CBOIO IIO3HABATENbHYIO AESATEIbHOCTD, ONpeAess e€ 1elid U 3a7auu, KOHTPOJIUpPO-
BaTh U MO Mepe HEOOXOUMOCTH KOPPEKTUPOBATH MpeAaraeMblii allfOPUTM JACHCTBHI MPU BBIOJI-
HEHUM YUeOHBIX U MCCIICA0BATEIHCKUX 3a/1a4, BBIOMpaTh Hanboee 3(h(eKTUBHBIN CIIOCOO UX perie-
HUA C YYETOM IOJTYUYEHHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKLHUSX; OCYIIECTBIATH Ca-
MOKOHTPOJIb AESITEIbHOCTH HA OCHOBE CaMOaHaJIn3a U CAMOOLEHKH.

IlpeameTHble pe3yabTaThl. [IpenMeTHbIe pe3ysbTaThl OCBOEHUS MPOrPaMMbI 10 XUMHUH Ha
yriIyOJn€HHOM YPOBHE Ha YPOBHE CpEeIHEro oOmero oOpa3oBaHMs BKIIOYAIOT crenu(puyecKue s
y4eOHOro mpeaMera « XUMHUsS» Hay4dHbIC 3HAHUS, YMEHHUS U CIOCOOBI JICWCTBUN MO OCBOCHUIO, MH-
TepHpeTanuy U MpeoOpa3oBaHUIO 3HAHUN, BUABI JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAaHUN B PA3IMYHBIX YUEOHBIX CUTYyallHsX, a TAKXKe B pealbHbIX KU3HEHHBIX CUTYa-
USIX, CBA3AHHBIX ¢ XUMHUEH. B nmporpamme mo XMMHUM MpeIMETHbIE PEe3yJIbTaThl MPEICTABICHbI 110
roJiaM U3y4eHus.

10 kaacc

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPAKAOT:

— chOpMHUPOBAHHOCTH MPEACTABICHUN: O MECTE M 3HAUYEHWU OPraHUYECKON XUMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCIIeYeHNH YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA B PEIIEHUN
po0JIeM 3KOJIOrMYeCKOH, SHEPTeTHUECKOM U MUIIEBON Oe30MacCHOCTH, B pPa3BUTUU MEIUIIUHBI,
CO3/IaHUM HOBBIX MaTE€pUaJIOB, HOBBIX HCTOYHUKOB 3HEPTUHU, B 00ECHEUYEHUU PAlMOHAIBHOIO
MPUPOIOTIONB30BaHUs, B (POPMUPOBAHUN MHUPOBO33PEHUS M O0IIeH KyIbTypbl 4YeJoBeKa, a
TaK)Ke€ IKOJIOTUYECKU OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 37I0POBBIO U PUPOJHOMN CPELE;

— BJaJICHUE CUCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIAratOIINe OHATUS —
XMUMHYECKHUH 3JIEMEHT, aTOM, AAPO U IIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOHUTaIH,
OCHOBHOE€ U BO30YK/IEHHOE COCTOSIHUS aTOMa, THOpUAM3AINs aTOMHBIX opOUTaneil, HoH, MoJie-
KyJia, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIICHHS, XUMUYECKast CBSI3b, MOJIb,
MOJIIpHasi Macca, MOJIIPHBIA 00bEM, YIJIEpOJIHBIN CKeleT, GyHKIMOHaIbHAas IpyIa, paauKal,
CTPYKTypHBIE (hopMyIIbl (pa3BEPHYTHIE, COKPALIEHHBIC, CKEIETHBIE), M30MEPUSI CTPYKTYpHAs U
IIPOCTPAHCTBEHHAs (FeOMeTpHUecKas, ONTHYECKas ), ©30MEPbl, TOMOJIOTHYECKH Psijl, TOMOJIOTH,
YTIIEBOIOPOABI, KUCIOPOI- U A30TCOAEPIKAIINE OPTaHUYECKUE COETUHEHNS, MOHOMED, ITOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COEIUHEHMSI; TEOPUU, 3aKOHBI (IIEPHUOJNYECKH 3a-
koH /1. 1. MenaeneeBa, Teopusi CTpoeHMs opraHudeckux BeniectB A. M. bytieposa, 3akoH co-
XpaHEHUs1 MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALICHHs SHEPTUHU MPU XUMUYECKUX peak-
IIUX ), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XMMHH, MIPOBO33PEHUYECKUE 3HAHUS, JIEKAINE
B OCHOBE MOHMMAaHMSI MPUYMHHOCTH M CHUCTEMHOCTH XMMMUYECKUX SIBJICHMI; MPEACTABICHUS O
MEXaHU3MaX XMMUYECKHX PEaKlUi, TepMOAMHAMUYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTSIX
UX MPOTEKaHUs, O B3AUMHOM BJIMSIHUM aTOMOB U TPYIMI aTOMOB B MOJIEKYyJaX (MHIYKTUBHBINA U
Me30MepHbIi 3¢ dexThl, opueHTanTH | U 1l poxa); GpaxTonornyeckue cBeneHus o CBOMCTBAX, CO-
CTaBe, MOJyYeHUH U 0€30MacHOM HCIOJIb30BAHUN BaKHEHIIIMX OPraHUYECKHUX BEIECTB B OBITY




U TMPAKTUYECKOHN JeATEIbHOCTH YellOBEeKa, OOIIMX HAYYHBIX MPUHIMIIAX XMMHUYECKOIO IMPOM3-
BOJICTBA (Ha MpUMeEpE MPOU3BOICTBA METaHOJIA, TepepadoTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHHUH: BBISBIISATh XapaKTepHbIC MPU3HAKU MOHATHH, YCTaHABIMBATH MX
B3alMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MMOHATHS IIPU OMMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKUX COECTMHECHUII;

c(OPMHPOBAHHOCTb YMEHHIA:

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABJIEHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3-
BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OPTraHUYECKHUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XUMHUECKUX PEAKLIUN U PacKphIBaTh UX CYLUIHOCTb: OKUCIUTEIBbHO-BOC-
CTAaHOBUTEJBHBIX PEAKIHH IMOCPEACTBOM COCTABIIEHHS 3JEKTPOHHOIO OajaHca 3TUX peakLui,
peakuuii MOHHOTO OOMEHa MyTEM COCTABJIEHUS UX IOJIHBIX U COKPALIEHHBIX NOHHBIX ypaBHE-
HU;

U3rOTaBJIMBATh MOJIEIHN MOJIEKYJI OPraHMYECKHUX BEIECTB I MIUTIOCTPALIUU UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAJIEKHOCTh M3YUYEHHBIX OPraHUYECKUX Be-
IIECTB 110 UX COCTaBY U CTPOCHMIO K OIpeNIeIEHHOMY Kilaccy/TpyIie COeIUHEeHUH, JaBaTh UM
Ha3BaHUs 10 cuctemarnueckoir Homenkinatype (IUPAC) i nmpuBouTh TpUBHATEHBIC HA3BAHUS
JUIS OTJEJIBHBIX MpEACTaBUTEIeH OpraHUYeCKUX BEIECTB (ITUJICH, AlleTUJIeH, TOIYOJ, IIIHLe-
PUH, STUJICHIIIMKOIb, eHOII, POpPMaIbACTH]I, alleTaTbACTHI, allETOH, MypaBbUHAsI KUCIIOTA, YK-
CyCHasi KHCJIOTa, CTeapUHOBAsl, OJIEMHOBAs, MAJIbMUTUHOBASI KUCJIOTHI, INIMLUH, aJaHUH, MaJlb-
TO3a, PPYKTO3a, AHUIINH, JUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJ U IPYTHE);
c(OpMUPOBAHHOCTh YMEHUS ONPEIENIATh BUJ XMMUUECKOH CBSI3U B OPraHUYECKUX COEIMHEHUSX
(xoBaJIeHTHas! U UOHHAs CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTD [OJI0KEHUSI TEOPUU CTPOEHUSI OPTraHUYECKUX BEILIECTB
A. M. BytiepoBa it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;
c(OPMHPOBAHHOCTh YMEHUHN XapaKT€pPU30BaTh COCTAB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE
CBOMCTBAa TUIMHMYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHMYECKHUX BELIECTB: AJIKAHOB,
LIMKJIOAJIKAHOB, AJIKEHOB, aJIKaJUECHOB, aJIKHHOB, apOMaTHYECKUX YIJII€BOJOPOI0B, CIUPTOB, aJlb-
JIETUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3()UPOB, )KUPOB, HUTPOCOEINHE-
HUI 1 aMUHOB, aMUHOKHUCIIOT, O€JIKOB, YIJI€BOJOB (MOHO-, M- U MOJIUCAXapHUJIOB), UILTIOCTPU-
pOBaTh FEHETUYECKYIO CBSI3b MEX/1y HUMU YPAaBHEHUSIMU COOTBETCTBYIOLINX XUMUUYECKUX peaK-
U ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OpPMHPOBAHHOCTh YMEHUS MOJTBEPXK/IaTh HA KOHKPETHBIX MIPUMEPAX XapaKTep 3aBUCUMOCTH
PEaKUMOHHONW CHOCOOHOCTH OPraHMYECKMX COEIMHEHUIN OT KPaTHOCTH M TUIA KOBAJIEHTHOU
CBSI3U (O- M T-CBSI3M), B3aUMHOT'O BIIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaxX;
c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHHUKH YIJIEBOJOPOJIHOIO CBHIPhbS (HE(DTH,
MPUPOJIHBIN ra3, yrojb), COCOOBI €ro MmepepadoTKH U MPAaKTUYECKOe MPUMEHEHHE MPOIYKTOB
nepepadoTKH;

c(OpPMHPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYyUHBIX METO/1aX MO3HAHUS —
HaOJII0/IEHU U, U3MEPEHUU, MOIETTUPOBAHUH, IKCIIEPUMEHTE (PEeaJIbHOM U MBICJIEHHOM) M YMEHHUS
IIPUMEHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTh OCHOBHBIE ONEPAIIMH MBICIUTEIBHON 1EATEIIbHOCTH —
aHaJIN3 U CUHTE3, CpaBHEHHUE, 0000111eHNe, CUCTEMATHU3alIHIO, BBISIBICHUE IPUINHHO-CIIE/ICTBEH-
HBIX CBSI3€H — JUUIS1 U3yUEHUS CBOMCTB BELIECTB U XUMUYECKHUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHIi: BBIABISATH B3aMMOCBSI3b XMMMUYECKMX 3HAHUN C TOHATHAMH H
IPEe/CTaBICHUAMH JIPYTHX €CTECTBEHHO-HAYYHBIX MTPEIMETOB JUIsl O0Jee 0CO3HAHHOTO TOHUMa-
HUS CYIIHOCTH MaTepUaibHOrO €IMHCTBA MHUPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 110 OpPraHu-
YeCKOM XUMHH Ui OOBSICHEHUS] U IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYY-
HYIO IIPUPOAY;

Cc(OPMHPOBAHHOCTb YMEHUI: IPOBOANUTh PACU€Thl 0 XUMUYECKUM (OpPMYJIaM U ypaBHEHHIM
XUMHUYECKHX pPEaKLUUH C HCIOMb30BaHUEM (U3WYECKUX BEIWYMH (Macca, O0BEM Ta30B,



KOJIMUECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: pacUEThI IO
HAXO0XJICHUI0O XUMUYECKON (hOPMYJIBI BEHIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM XUMUYIECKUX
3JIEMEHTOB, MPOAYKTaM CrOPaHHUs, IUIOTHOCTH Ia3000pa3HbIX BEILIECTB;
c(hOpMHUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATh, aHATM3UPOBAThH U OLIEHUBATH C MMO3ULIUNA HKOJIO-
TUYeCKON 0€30MacCHOCTH IMOCIIECTBHUS OBITOBOM M MPOU3BOACTBEHHOM 1€ATEIbHOCTH YeI0BEKa,
CBSI3aHHOU C mepepaboTKOW BEIIECTB, HUCMOIL30BATh MOJyUYEeHHBIC 3HAHUS JJISI IPUHATHS Ipa-
MOTHBIX pPEIIeHU IPOoOJIeM B CUTyallUsiX, CBA3AHHBIX C XMMHUEH;
c(OpMHUPOBAHHOCTh YMEHU: CAMOCTOSATEIBHO IJIAHUPOBATH U IPOBOJAUTH XUMUUECKHM dKCIIe-
PUMEHT (MOJTyYeHUE U U3YYCHHE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBEHHBIC PEAKIIUU YT-
JIEBOJAOPO/IOB PA3JIMUHBIX KJIACCOB U KUCIOPOACOAEPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE
HKCIEPUMEHTAIBHBIX 33Ja4 M0 PAaCMO3HABAaHUIO OPTaHUYECKUX BEILECTB) C COOIIOACHUEM TIpa-
BHJI O€301acCHOTO OOpaIeHus C BEIIECTBAaMHU U J1a00paTOpHBIM 000pyI0BaHUEM, (HOPMYIHPO-
BaTh 1I€JIb UCCIICAOBAHMS, IPEICTABIIATE B pa3IMuyHON (popMe pe3ysbTaThl SKCIIEPUMEHTa, aHa-
JU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTB;
c(hOpMUPOBAHHOCTh YMEHU:
coOroaaTh MpaBuia SKOJIOTHYECKH 1IeIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM J1eATeNb-
HOCTHU B LIEJIIX COXPAHEHUsI CBOETO 370POBbsl, OKPY>KAIOILEH MPUPOAHOM Cpellbl U JOCTUKEHUS
€€ yCTOMYMBOI'O Pa3BUTUS;
OCO3HAaBaTh OMACHOCTh TOKCUYECKOIO JIEWCTBUS HA KUBbIE OPraHU3Mbl ONIPEIEIEHHBIX OPTaHU-
YECKUX BELIECTB, MOHMMAas cMbIci nmokasarens [1/1K;
AHAJIM3UPOBATH LIETIECO00PA3HOCT IPUMEHEHHS OPIraHUUYECKUX BELECTB B IPOMBIIIJIEHHOCTH U
B OBITY C TOYKH 3pEHUSI COOTHOLICHUS PUCK-TI0JIb3a;
c(hOpMHUPOBAHHOCTh YMEHHUIA: OCYIIECTBIISTH IIeJIEHANTPABIICHHBIN MOMCK XUMUYECKOW HHPOpMa-
[[UU B PA3JIMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HAay4Has JUTepaTypa, CpeACTBa MacCOBOM
uHpopMalnu, IHTepHET U ApyTue), KPUTUYECKU aHATU3UPOBATh XMMHUECKYIO0 WH(GOpMAIIUIO,
nepepadaTbIBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C TOCTABIEHHOW yueOHO! 3aauei.
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[IpenmMeTHBIE pe3ybTaThl OCBOEHHUS Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPakaroT:
c(OpMUPOBAHHOCTH MPE/ICTABICHUI: 0 MaTEpHUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U I0-
3HABA€MOCTH SBJICHUM TIPUPOBI, O MECTE U 3HAYCHUU XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ posu B 00eCTIedYeHUH YCTOMYMBOTO Pa3BUTHS, B PELIEHUN MTPOOIEM SKOIOTUYECKOH, SHepre-
TUYECKOU U MHUIIEBON 0€30MMaCHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/TaHUHA HOBBIX MaTEPHAJIOB, HO-
BBIX HCTOYHUKOB YHEPTUH, B 00ECTIEUEHUH PAIMOHATFHOTO MPUPOOIOIB30BaHUs, B (HOPMHUPO-
BaHUU MHUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJOTUYECKH 0OOCHOBAaHHOIO
OTHOLIECHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;
BIIQJICHUE CUCTEMOM XMMHUUYECKUX 3HAHMUM, KOTOpask BKIIOUYAET: OCHOBOIOJIAratolue MOHATHS —
XMMHYECKHUI 3JIEMEHT, aTOM, SIPO aToMa, W30TOIIbI, AJIEKTPOHHAS 000JI0YKa aroma, S-, p-, d-
aATOMHBIE OpOUTAIU, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMa, THOPHUIN3alKs aTOMHBIX Op-
OuTtanei, HOH, MOJIEKYJla, BAJIEGHTHOCTb, 3JI€KTPOOTPULIATEILHOCTD, CTETIEHb OKHUCICHUS, XUMU-
yeckas CBs3b (KOBaJIEHTHAs!, MOHHAs, METAILTUYECKasl, BOJOPOIHAS ), KpUCTAIUTHYECKAs pEIIETKa,
XUMHUYECKasl peakiusi, pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHYECKAs] TUCCOLIHA-
11, CTENIEHb IMCCOMAIIMU, BOJOPOIHBIN MMOKa3aTeNb, OKUCIUTENb, BOCCTAHOBUTEb, TETNTIOBOU
3¢ (peKT XuMU4YeCKO! peakIiu, CKOPOCTh XMMUUYECKOM peakliii, XMMUYECKOe PaBHOBECHE; TEO-
PHUH U 3aKOHBI (TEOPHSI AIEKTPOIUTUYECKON JUCCOIUAINY, TIeproandeckuii 3akoH J[.. Menne-
JieeBa, 3aKOH COXPaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHUS U NIPEBPAILEHUs] SHEPTUHU NPU XU-
MUYECKHUX PEAKIUAX, 3aKOH MOCTOSTHCTBA COCTABA BELIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aK0-
HOMEpPHOCTH, CUMBOJINYECKUH S3bIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHMSI, JISKAL[HE B OCHOBE
MOHUMaHUS IPUUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; COBPEMEHHBIE TPEICTABICHUS
0 CTPOEHHUH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM M HAAMOJIEKYJIIPHOM YPOBHSX; IIPE-
CTaBJICHUS O MEXaHU3MaX XMMHUYECKUX PEAKIHi, TEPMOJIUHAMHYECKUX U KUHETUUECKUX 3aKO-
HOMEPHOCTAX UX MPOTEKAHMSI, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAaX U JUCIIEPCHBIX CUCTEMAX;
(dakToNOrMUeCKre CBEJICHUSI O CBOMCTBAX, COCTABE, MOTYYCHHH M O€30MMaCHOM UCTIOIb30BAHUU
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BO)XHEHIINX HEOPraHUYECKUX BELIECTB B OBITY M IPAKTHYECKOM IEATEIbHOCTH, OOLMX HAyYHBIX
IPUHLIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIIATh XapaKTepHbIC NPU3HAKU MOHATUH, YCTaHABIMBATD UX
B3alMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS IIPU ONMCAHUM HEOPraHUYECKUX Be-
LIECTB U UX NPEBPALLECHU;

c(OPMHPOBAHHOCTb YMEHHSI UCIIOIb30BATh XUMHUECKYIO CUMBOJIMKY JJIs1 COCTaBIEHUS GOPMYI
BEIIECTB U YPaBHEHUN XUMHUYECKUX peakuui, cucrematnueckyro HomeHkiarypy (IUPAC) u
TPUBUAJIBHBIC Ha3BaHUS OTACIIBHBIX BELICCTB;

c(OPMHPOBAHHOCTb YMEHUS OINPENENIATh BAJIEHTHOCTh U CTENEHb OKUCICHHSI XUMHUYECKUX 3JIe-
MEHTOB B COE€IMHEHUSIX, BUJ XUMUYECKON CBA3M (KOBAJICHTHAsI, NIOHHAsI, METAJNINYECKasi, BOJO-
pOJHAs), TUIl KPUCTAIUIMYECKON PEIIETKY KOHKPETHOIO BEIIECTBa;

c(OPMHPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEILECTB OT BHJ1a XMUMHUYECKOM
CBSI3U U TUIIA KPUCTAJUTMIECKOMN PEIIETKH, OOMEHHBIN U TOHOPHO-aKIIENTOPHBII MeXaHU3MBbI 00-
pa30BaHU KOBAJIECHTHOU CBA3H;

c(OpPMHPOBAHHOCTh YMEHUI: KiIacCU(PULMPOBATh: HEOPraHUUECKUE BEIIECTBA MO0 UX COCTaBy,
XUMHUUYECKHE PEaKLUU 10 Pa3jIMYHbIM MpU3HAKAM (YUCILy U COCTaBy pearupyroliux BELIECTB,
TEIIOBOMY 3((eKTy peakiiy, U3MEHEHUIO CTENEeHEH OKMUCIECHHUs 3JIEMEHTOB, 0OpaTUMOCTH,
y4acTUIO KaTajlu3aropa U APYTUE); CaMOCTOSITENbHO BbIOMPATh OCHOBAHUSA U KPUTEPUU IS
KJIaccU(pUKALUU U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIA;

c(OpPMHPOBAHHOCTb YMEHMS PACKPHIBATh CMbICII MEPHOAMUYECKOTO 3aKOHA U JIEMOHCTPUPOBATh
€ro CUCTEMAaTU3HUPYIOILYI0, OOBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIUY;
c(OpMHPOBAHHOCTh YMEHUI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHNE ATOMOB U HOHOB XHMH-
YECKHMX IEMEHTOB IIepBOro—4eTBépToro nepuonos Ilepunognueckoit cucrems! .M. Mennene-
€Ba, UCIIOJIB3Ysl TIOHATHS «IHEPIreTHUCCKUE YPOBHIY, «IHEPreTHUECKUE MOYPOBHUY, «S-, P-, d-
aTOMHBIE OPOUTANINY, «OCHOBHOE U BO30YXIEHHOE SHEPreTUYECKHE COCTOSIHUS aTOMay; 00bsC-
HSTh 3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COETMHEHUI 110 Mepu-
onaMm u rpynnam Ilepuognueckoit cucremst /1. 1. MenneneeBa, BaJleHTHbIE BO3MOYKHOCTH aTo-
MOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTeprU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BE-
IIECTB Pa3IMYHbIX KIACCOB, OJITBEPKIaTh CYIIECTBOBAHUE T'€HETUUECKON CBA3H MEXIy HEOp-
TFaHMYECKUMH BELIECTBAMU C ITOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;
c(OPMHPOBAHHOCTb YMEHUS PACKPbIBATh CYITHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEakK-
U MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOrO OajlaHca 3THUX peaklUii; peakiuil HOHHOro 00-
M€Ha IMYTEM COCTaBJICHUS UX IMOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peakUUil THIPO-
JM3a; peakuuil KoMIuIeKcooOpa3oBaHus (Ha MpUMeEpPe TMAPOKCOKOMILIEKCOB IIMHKA U aJTIOMU-
HUS);

c(OPMHPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTHU MPOTEKAHHUsI XUMHUECKUX PEaKIuil ¢
y4ETOM HX SHEPreTHYECKUX XapaKTEePUCTUK, XapaKTep U3MEHEHUs CKOPOCTH XUMHUYECKOI peak-
IIUH B 3aBUCUMOCTHU OT Pa3JInYHbIX (DAaKTOPOB, a TAK)KE XapaKTep CMEIEHHUs] XUMHUECKOTO paB-
HOBECHS T10]] BIMSHUEM BHEIMTHUX Bo3aercTBuid (mpuHIun Jle [llaTtense);

c(OpMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh XUMUYECKUE PEAKIUH, JIEXKAIINE B OCHOBE IIPO-
MBIIIJIEHHOT'O TTOJIy4Y€HHsI CEpHOM KUCIIOTHI, aMMHaKa, 00II1e HayyHble TPUHIIUITBI XUMUYECKUX
IIPOU3BO/JICTB; 11€71€CO00pPa3HOCTh MPUMEHEHUSI HEOPTaHUUECKHUX BEUIECTB B MPOMBIIIIEHHOCTH
U B OBITY C TOUKH 3PEHUS COOTHOLIEHUS PUCK-TIOJIB3a,;

c(OpPMHPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HaHUI 0 METOJaX HAYYHOI'O MIO3HAHUS ABJICHUN NpHU-
poJibl — HaOJIOIeHNE, U3MEPEHUE, MOJECIMPOBAHNE, IKCIIEPUMEHT (peabHbId U MBICICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHATh 3TU 3HaHUS IIPU IKCIIEPUMEHTAIb-
HOM HCCJIEIOBAHNU BELECTB U I OOBSICHEHUS] XUMUUYECKUX SIBJICHUI, HUMEIOIINX MECTO B IIPU-
poJie, MPAaKTUYECKOH JEATENHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HY;



c(OPMHPOBAHHOCTb YMEHHUSI BBISIBIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHHUH C TOHATUSMU U TIPeJi-
CTaBICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJsi 00Jiee OCO3HAHHOTO MOHUMAHHUS
MaTEpUaIbHOIO €JUHCTBA MUPA;

c(OPMHUPOBAHHOCTb YMEHHSI IPOBOIUTH PACUETHI: C UCIOJIB30BAHUEM ITOHITUH «MaccoBasi 10
BEIIIECTBA B PACTBOPE» U «MOJISIpHAs] KOHLEHTPAIHs»; MAcChl BEIECTBA MM 00bEMA Tasa 1o
U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce UM 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKLIUU Be-
IIECTB; TETJIOBOTO 3((hekTa peakinu; 3HaueHHsI BOAOPOAHOTO ITOKA3aTelsl PACTBOPOB KUCIIOT U
11e7049el C U3BECTHON CTENEHbIO JUCCOLMALMH; Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPO-
JyKTa peakliu, €CJIM OJJHO U3 UCXOHBIX BEIIECTB JJaHO B BUJIE pAcTBOpA C ONpeNeIEHHON Mac-
COBOH J10J71€H pacTBOPEHHOIO BELIECTBA MJIM JITAaHO B U30BITKE (MMEeT MPUMECH); AOJIM BBIXOJa
MPOYKTA PEaKIuu; O0BEMHBIX OTHOIIIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSTENIFHO IJIAHUPOBATH U MPOBOJUTH XMMHYECKHH KCIIe-
PUMEHT (IIpOBE/IEHUE peakLuii HOHHOTO OOMeHa, OATBEPK/IEHHE KaueCTBEHHOI'O COCTaBa He-
OpraHMYECKUX BEIIECTB, ONPEEIICHUE CPEebl PACTBOPOB BEIIECTB C NOMOIIbIO MHAUKATOPOB,
U3y4YeHHE BIMSAHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKOH peakuu, peleHne dKcIe-
PUMEHTAJIbHBIX 3a/1a4 110 TeMaM «MeTtaiis» 1 «Hemeramibs) ¢ cobatoaeHnem npasui 6e3omnac-
HOT'0 OOpallleHus ¢ BELIECTBAMHU U JJAOOPaTOPHBIM 000pyi0BaHUEM, (HOPMYIUPOBATh 1I€Ib HUC-
CJICZIOBAHUS, TIPEACTABIATh B PA3IUYHON POpME pe3ysIbTaThl IKCIIEPUMEHTA, aHATTM3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTb YMEHUI: COOJII0aTh IPAaBUJIA MTOJIB30BaHMSI XMMUYECKON TIOCY 101 U J1abo-
paTopHbIM 000pyAOBaHHEM, OOpALICHHUS C BEHIECTBAMH B COOTBETCTBUHU C MHCTPYKLHUSMH 10
BBINOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHYECKU LIEIecO00pa3HOro rnoseje-
HUS B OBITY U TPYJOBOW JESITEIBHOCTH B LIEISAX COXPAHEHUS! CBOETO 370POBbsI, OKPY’KAIOLIEH
IIPUPOIHOM Cpellbl U JOCTUKEHUSI €€ yCTOMYMBOIO pPa3BUTHsI, OCO3HABATh ONIACHOCTh TOKCUYE-
CKOTO JEWCTBUSI Ha KUBbIE OPraHU3Mbl ONPEIEIEHHBIX HEOPraHMYECKHUX BEIIECTB, OHUMAas
cMmbica nokazarens [TJIK;

c(OpPMHPOBAHHOCTb YMEHHUI: OCYILECTBIISATH LI€JIEHAPABICHHBINA TOMCK XUMUUECKOH nH(popMa-
MU B Pa3JIMYHBIX UCTOYHMKAX (Hay4yHass U yueOHO-Hay4Has JUTepaTypa, CpEACTBa MacCOBOM
uHpopmanuu, MHTepHEeT U Apyrue), KpUTHUECKH aHAIU3HPOBAaTh XMMUYECKYI0 MH(POPMALHIO,
nepepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C ITOCTABJIEHHOMN yueOHOM 3a1adei.

Kpurepun 1 HOpMBI OLICHKHU 3HAHUH 00y4YAIOIINXCS

OueHka yCTHOIO OTBeTa

Ouenka «5»: - OTBET NOJIHBIN U MPABWIBHBIA HA OCHOBAaHWH M3YYEHHBIX TEOPUM; - MaTepHall
U3JI0KEH B ONPEIEICHHON JTOTUYECKOH IMOCIEA0BATEIBHOCTH, JINTEPATYPHBIM S3BIKOM; - OTBET
CaMOCTOSITEIIbHBIN.

Ouenka «4»: - OTBET MOJHBIM U MPaBUJIbHBIN HA CHOBAaHUU M3YYEHHBIX TEOPUM; - MaTepual
W3JI0KEH B OIIPEIEICHHOM JIOTHYECKON MTOCIIETOBATEILHOCTH, ITPH 3TOM JIONYIIIEHBI IBE-TPH He-
CyLIECTBEHHbIE OIIMOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Ounenka «3»: - OTBET MOJIHBINA, HO TIPY 3TOM JOMYIIEHA CYIECTBEHHAs OIIMOKa UK OTBET HE-
MOJIHBIM, HECBI3HBIM.

Ounenka «2»: - npu oTBeTe OOHAPYKEHO HENOHMMAHHE yYallMMCS OCHOBHOTO COJIEp’KaHUs
y4eOHOro MaTepuasia UiId JOMYIIEHbl CYIIeCTBEHHbIE OIIMOKH, KOTOPhIE YUAlUIiCs HE MOXKET
VCIIPABUTH MTPU HABOJSIIMX BOIIPOCAX YUUTENS, OTCYTCTBHE OTBETA.

OneHka IKCIepIMEHTATbHBIX YMEHUH

Ouenka «5» - MpaBUIILHO COCTaBJICH IJIaH PEHICHHUs, T0100paHbl PEaKTHUBBI, 1aHO MOJTHOE 00b-
SCHEHUE U CIIEIaHbI BBIBOJBI.

OuneHka «4» - MPaBUWIBHO COCTABJICH IUIAH PELICHUS, M0A00paHbl PEAKTUBBL, IPU 3TOM JIOMY-
HICHO He 0oJiee ABYX OMMOOK (HECYIIIECTBEHHBIX) B OOBSICHEHUH U BBIBOJIAX.



Ouenka «3» - MpaBUIILHO COCTABJICH TUIAH PEIICHHMs, TIOI0OpaHbl PEAKTUBBI, JOMYIIEHA CYIIe-
CTBEHHAas OIINOKa B OOBSICHEHUHU U BBIBOJIAX.
Ouenka «2» -I0MyIIEHHI IB€ U 0oJiee OMMOKH B IUIaHE PEIICHHUs], B TOJ00PE PEaKTUBOB, BBIBO-
Jax.
3. OueHka yMeHHii pemiaTh pacyeTHbIe 3a/1a4u
Ouenka «5»: B JIOTHYECKOM PaCCy JACHUU U PELICHUU HET OIIMOOK, 3a/1a4a pelieHa paiuoHaib-
HBIM CIIOCOOOM;
OueHka «4»: B JIOTHUECKOM PACCYKICHUH M PEIICHHUS HET CYIIECTBEHHBIX OIMMOOK, HO 3aa49a
pellieHa HepalMOHAIBHBIM CIIOCOO0M, HJIH IOMYIIEHO He 0oJiee JBYX HEeCYIIeCTBEHHBIX OIHNOOK.
OtMeTKa «3»: B JIOTHYECKOM PACCY>KJIECHUU HET CYIIECTBEHHBIX OIMIMOOK, HO JIOMYIIIEHA CYyIIle-
CTBEHHAas OoUIMOKa B MATeMaTHYECKUX pacyeTax.
OuneHka «2»: UMEeTCs CYIIECTBEHHBIC OMMNOKY B JIOTUYECKOM PACCYkKICHUU U B PEIICHUU; OT-
CYTCTBHE OTBETa Ha 3aJ[aHHeE.
4. OueHka NMCbMEHHBIX KOHTPOJbHBIX padoT
Ouenka «5»: paboTa BBINOJIHEHA MOJHOCTHIO ¥ IPABUIIBHO, C/I€TIaHbI PABUIIbHBIC HAOIIOICHUS
Y BBIBOJIBI; - OKCIICPUMEHT OCYIICCTBIICH IO IUIAHY ¢ YIETOM TEXHHKH 0€30MaCHOCTH U MPaBUII
paboThI ¢ BelecTBaMU U 000pyAOBaHUEM; - IPOSIBIIEHBI OPTaHU3AIMOHHO - TPY/IOBbIE YMEHHUS,
MO/JIEPKUBAIOTCS YUCTOTA pabOUero MecTa U MOpsiI0K (Ha CTOJIe, SKOHOMHO UCIIOIB3YIOTCS pe-
AKTHBBI).
Ouenka «4»: paboTa BBITIOJIHEHA MTPABUIIBHO, ClI€JIAHbI MPABUWIbHBIC HAOIIOICHUS U BBHIBOIBI,
HO TP 3TOM IKCIEPUMEHT MPOBEACH HE MOTHOCTHIO MM IOMYIIEHbI HECYIIIECTBEHHbIE OIIMOKU
B paboTe ¢ BEIIECTBAMU U 000pPYAOBAHUEM.
Ouenka «3»: paboTa BbIIIOJIHEHA MPABUILHO HE MEHEE YeM HAIlOJIOBUHY WUJIU IOMYIIEHA CYyIlle-
CTBEHHas OIIMOKA B XOI€ IKCTIEPIMEHTA B 00BSICHEHUH, B 0()OPMIICHUH PAOOTHI, B COOTIOICHUH
MPaBUJI TEXHUKU 0€30MacHOCTH Ha paboTe C BellecTBaMHU M 000pyA0BaHHUEM, KOTOpasi UCIIPaB-
JSIeTCsl 110 TPEOOBAHUIO YUUTETIS.
Ounenka «2»: pabOTHI BHIMIOJIHEHA MEHBIIIE, YEM HAMOJIOBUHY.
5. Ouenka TecTOBBIX padoT
TecTsl, cocTosiMe U3 MATH BOIPOCOB, MOKHO MCIOJIb30BaTh MOCIE U3YUEHUS KaXI0ro Ma-
tepuana (ypoka). Tect uz 10-15 BompocoB UCTIONIB3yETCs ISl IEPUOAMIECKOTO KOHTPOJISL. TecT u3
20-30 BompocoB HEOOXOAMMO UCTIOIB30BATH JJIS HTOTOBOT'O KOHTPOJIS.
[Ipu orieHMBaHWHU UCTIONB3YETCS CIEIYIONMAs IITKaa;
e IS TeCTa U3 5 BOIIPOCOB
e HET OmMOOK — OLEHKA «5»;
e ojHa omMOKa — OleHKA «4»;
e JIBE OIIMOKHU — OLEHKA «3»;
® TpU OUIMOKH — Ol[EHKA «2».
e s Tecta u3 30 BOmpocos:
e 25-30 mpaBWJIbHBIX OTBETOB — OLIEHKA «5»;
e 19-24 mpaBMIIbHBIX OTBETOB — OLIEHKA «4»;
e 13-18 mpaBWIBHBIX OTBETOB — OLEHKA «3»;
e MeHblIE |2 NpaBUIBHBIX OTBETOB — OLIEHKA «2)».
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Conep:kanue y4e0HOro Kypca

OO1iee 4ncIO YacoB, MPEIyCMOTPEHHBIX ISl U3YyYEHHUS XMMUU Ha YIIIyOJIEHHOM YpPOBHE
cpenHero obmiero oopasosanusi, coctabisieT 204 gaco: B 10 kiacce — 102 yaca (3 4aca B Heel0),
B 11 kimacce — 102 gaca (3 gaca B Heenio).

Oprannyeckas xumus. 10 kjaace

TeopeTnyeckue 0CHOBbI OPpraHuveckoii xumum. [IpeaMer u 3HaYeHUE OPraHUYECKOM XU-
MUHU, TIPEICTABIICHUE O MHOTO00pPAa3uu OPraHMYECKUX COCAMHEHUHN. DIEKTPOHHOE CTPOCHUE aToMa
yIIepoa: OCHOBHOE M BO30YXAEHHOE COCTOSIHUS. BaneHTHbIE BOBMOKHOCTH aToMa yriepoja. Xu-
MUYECKasl CBS3b B OPraHMYECKHUX COCIUHEHUSX. THIbI THOPHIN3ANNA aTOMHBIX OpOHTAaNeil yrie-
pona. MexaHuszMbl 00pa30oBaHMs KOBAJIEHTHOM CBsi3U (OOMEHHBIN U TOHOPHO-aKIENTOPHBIHN). THIIbI
NepeKpBIBaHUS aTOMHBIX OpOUTaneH, 6- U T-cBsi3u. OMHApHAL, IBOMHAS U TpOHHAas CBs3b. CIIOCOOBI
pa3pbiBa CBs3€i B MOJIEKyJaX OpraHu4YecKux BeuiecTB. [loHsATHE 0 CBOOOAHOM pajuKaie, HyKJIeo-
due u ekTpoduIe.

Teopus cTpoenust opranudeckux coeuHenuii A.M. byTtnepoBa u coBpeMeHHbIe TPeICTaBIIe-
HUSA O CTPYKTYPE MOJIEKYJI. 3HAUCHUE TEOPUH CTPOEHHUS OPraHMYECKUX COCTMHEHHI. MoJIeKysipHbIe
U CTPYKTYpHBbIE popMyIibl. CTpYKTypHBIE POPMYJIBI pa3IMYHBIX BUJIOB: pa3BEPHYTasl, COKpAIIEHHAS,
ckenetHas. Mizomepusi. Buasl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DIIEKTPOHHBIEC () (PEeKThI
B MOJIEKYJIaX OPTraHUYECKUX COSAMHEHUN (MHIyKTUBHBIN U Me30MepHBIi 3D PeKThI).

[Ipencrasnenue o kinaccupuKalmy opraHudeckux BemiecTB. [loHsTre o QyHKIIMOHAIBHON
rpynne. ['omonorus. I'omonoruueckue psabl. CucremMarnyeckass HOMEHKIIATypa OpraHU4eCKHX CO-
enunennii (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTACIBHBIX MTPECTABUTEIICH.

OcoOenHocty U KiaccupuKalus OpraHuueckux peakiuid. OKUCIUTETbHO-BOCCTAHOBUTEIb-
HBIE PEAKIIMU B OPTaHUYECKON XUMUHU. DKCIIEPUMEHTAIbHBIE METO/Ibl U3yUEHHUS BEIIECTB U UX Ipe-
BpallleHUui: O3HaKOMIIeHHEe ¢ oOpa3llaMu OpPraHWYEeCKUX BEUIECTB M MaTepHuaJaMH Ha UX OCHOBE,
OTIBITHI TIO TIPEBPAIICHUIO OPTaHUYECKUX BEIECTB MPU HAarpeBaHuHM (IJIaBJieHne, OOyTJIMBaHUE U TO-
peHue), KOHCTPYHpPOBaHUE MOJENEH MOJIEKYIl OpTaHHUYECKHUX BEIIECTB.

YraeBoaopoabl. Ankanbl. ['oMoorudeckuit psij ankaHoB, oomas ¢popMysa, HOMEHKIATypa
¥ M30MepHs. DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOSHHE MONEKYN adkaHOB, SP -rHOpHamsaiys
aTOMHBIX OpOuTasiell yriepoja, 6-cBa3b. dusnueckue cBOCTBA aJIKaHOB.

XHWMHUYECKHE CBOMCTBA AJIKAHOB: PEAKLMM 3aMEIICHUs, U30MEPHU3aLUU, TETHAPUPOBAHUS,
[UKJIA3AIUHU, THPOJIN3a, KPEKUHTa, TopeHus. [IpencraBienne o MexaHu3Me peakinii paauKaIbHOTO
3ameneHus. Haxoxnaenue B npupoze. CrocoObl MOMydeHHs U IPUMEHEHHE aIKaHOB.

Huxnoankansl. O6mas Gopmyna, HoMeHKIaTypa U uzoMepusi. OCOOEHHOCTH CTPOEHUS U XH-
MHUYECKHX CBOWCTB MaJbIX (IIMKIIOMPOTAaH, IUKJIOOYyTaH) U OOBIYHBIX (LIMKIOMEHTaH, IUKIOTEKCaH)
nuKiIoankanoB. CriocoObl MOyYeHUsT U TPUMEHEHUE ITUKIIOATKAHOB.

Anxkensl. 'omonornyeckuit psifi ankeHoB, o011ast GopMyIia, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT alTKEHOB, SP2-THOPHIM3AIHA aTOMHBIX OpOHTAaNei yriepona,
o- U m-cBsi3u. CTPYKTypHasi U TeoMeTpuuecKkas (Iuc-TpaHc-) nzomepus. dusudeckre CBOMCTBA a-
KEHOB. XMMHYECKHE CBOMCTBA: PEAKIIUH MPUCOCIUHEHUS, 3aMENIEHHUS B 0i-TIOJIOKEHHE MPH TBOMHOM
CBSI3U, MOJUMEpHU3aluu U okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIlMy Ha JABOM-
HY10 CBsI3b. CIIOCOOBI TTOTyYeHUS U TPUMEHEHUE AJIKEHOB.

Ankamuensl. Knaccudukarus ankaaneHoB (COMpPsHKEHHBIC, N30JIUPOBAHHBIE, KYMYIUPOBAH-
Hoie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOSHUS U XUMUYECKUX CBOMCTB COMPSDKEHHBIX AUEHOB, 1,2- 1
1,4-npucoeaunenue. [lonmumepusaius conpsoKEHHBIX TueHOB. CrOCOOBI MOYYeHUS U TIPUMEHEHUE
aJIKaIMEHOB.

Anxunbl. ['oMonorudeckuii psii ankuHOB, obOmias Gopmyna, HOMEHKIATypa U H30MEpHs.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKUHOB, SP-THOpUIN3aIUs aTOMHBIX OpOU-
Tasier yraepoaa. PU3snyeCcKue CBOMCTBA ATKUHOB. XMMUYECKUE CBOMCTBA: PEAKLMH TPUCOEAUHEHHS,
JUMEpU3ali U TpUMepHU3alnu, okuciaeHus. KucioTHele cBOMCTBa alIKWHOB, UMEIOIINX KOHIEBYIO
TPOWHYIO CB3b. KauecTBEHHBIE PeaKkIIMU Ha TPOWHYIO CBsi3b. CIIOCOOBI IOMYyUEHUSI i IPUMEHECHUE
AIIKUHOB.

11



ApomaTudeckue yriieBoJoposl (apensl). ['oMonornyeckuii psin apeHoB, obmias Gopmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OeH3011a. Du-
3U4YECKHE CBOMCTBA apeHOB. XUMHUECKHUE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEAKIMH 3aMeIlICHUs
B OCH30JIbHOM KOJIbLIE U YIJIEBOJIOPOIHOM pajiuKalie, peakuu IPUCOCTUHEHHUS, OKUCICHUE TOMOJIO-
roB 6enzona. [IpencraBienne 00 OpUEHTUPYIOLIEM JICHCTBUM 3aMeCTUTENIeH B OEH30JbHOM KOJIbLIE
Ha MpUMepEe aJTKWIbHBIX PAIUKAIOB, KAPOOKCHIHLHOU, THPOKCUIHLHOM, aMUHO- M HUTPOTPYIIIIBI, aTO-
MOB rajioreHoB. OCOOEHHOCTH XUMHYECKHX CBOMCTB ctuposa. [Tonumepusanus cruposna. CrnocoObl
MOJIyYEHUSI U IPUMEHEHUE apOMATUYECKHUX YTIIEBOJOPOIOB.

[Tpuponneiii ras. [lomytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ nmpoucxoxaenne. KameHHbIH yroib
U IPOAYKTHI ero nepepadboTku. CrocoOsl nepepaboTku HeYTH: IEPEroHKa, KPEKUHT (TePMUYECKHIA,
KaTaJuTHYeCKuil), pudopMuHr, nupoius. [IpoaykTel nepepadboTku HedTH, UX PUMEHEHHUE B MPO-
MBIIJICHHOCTH | B OBITY.

I'enetnyeckas CBSI3b MEXKAY PA3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE raJOreHIIPOU3BOIHBIX YIJIEBOJOPOI0OB. Peakiiuu 3amerienus raino-
reHa Ha TUAPOKCOTPYIITY, HUTPOTPYIILY, IMaHOTPYIITY, aMUHOTpYyIITy. JlelicTBHe Ha raloreHIIPOU3-
BOJIHBIE BOJTHOTO ¥ CIUPTOBOIO pacTBopa ménoun. BzauMoaeiicTBrue qUragoreHaqkaHoB ¢ MarHueM
u uHKOM. [loHsTHE 0 MeTaIOOpraHuvYecKiX CoeqUHEHHIX. coap30BaHNe raloreHnpOr3BOIHBIX
YTJIEBOJOPOOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTAaHMUYECKUX BEIIECTB.

DKcrepuMEHTAIbHBIE METOJbl U3yUEHUS BEUIECTB U UX MPEBpAIlCHUI: U3ydeHue pusuue-
CKHX CBOWCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAYECTBEHHBIX PEAKIU YTIeBOJAOPOIOB pa3iny-
HBIX KJIaccoB (oOeciBeurBaHre OPOMHOM MIJIM MOJHOM BOJBI, pacTBOpa IepMaHraHaTta Kajaus, B3au-
MOJICHCTBHE alleTHIICHA C aMMHUaYHBIM pacTBOpoM okcua cepedpa(l)), kauectBeHHOE 0OHApYKEHUE
yIaepoaa U BOAOPOJa B OPraHWYECKUX BEIIECTBaX, MOJyUYEHUE ITUJICHA U U3YYEHHE €ro CBOMCTB,
03HAKOMJICHHE ¢ KOJUIeKIusAMU «HedTh» 1 «YTomby, ¢ 00pa3iiaMu miacTMace, KayqyKoB U PE3UHBI,
MOJICJIMPOBAHUE MOJIEKYJI YTIIEBOAOPOAOB U raJIOr€HIPOU3BOAHBIX YIIIE€BOJAOPOIOB.

Kucaopoacoaep:kamue oprannyeckue coequHenus. [IpenenpHpie 0JHOATOMHBIE CITUPTHI.
CtpoeHue Monekyn (Ha mpuMepe MeTaHojla U dTaHona). ['omonoruueckuii psa, oOiias dopmyia,
M30MepHs, HOMEHKIIaTypa U kKiaccupuranus. Ou3nueckue CBOMCTBA MPENETbHBIX OJHOATOMHBIX
crnupToB. BomopoiHbIe CBSA3M MEXKly MOJIEKYyJIaMU COUPTOB. XUMHUECKUE CBOIMCTBA: peaklUU 3ame-
HICHUS, IETUIPATAIINH, OKUCIIEHHU S, B3AUMOJICHCTBHE C OPTaHUIECKUMU U HEOPTAaHUIECKUMHU KHUCIIO-
tamu. KadecTBeHHasi peakilys Ha OJJHOATOMHBIE CIIUPTHI. JleiicTBHe ATaHOIa U METaHOJa Ha Opra-
HU3M 4denoBeka. CriocoObI MOMyUYeHUs U IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa u u3oMepusi. OcCOOEHHOCTH (PU3UUECKHX U XUMUYECKUX
CBOMCTB. MHOr0aTOMHBIE CIIUPTHI — 3TWJICHTJIMKOJIb U rIulepruH. Ou3nyeckue 1 XuMHYECKUE CBOM-
CTBA: pEaKIIMH 3aMeIlleHNs1, B3aUMOJICHCTBUE C OPraHUIECKIUMH U HEOPTraHMUECKUMHU KUCIOTaMH, Ka-
YECTBEHHAs PEaKIusi Ha MHOTOATOMHBIE cUPTHL. [IpeacTaBieHne o MexaHu3Me peakinii HyKJIeo-
bunbpHOTO 3aMernieHus. JeficTBue Ha oprannusm 4enoBeka. CriocoObl MOy4eHUs U IPUMEHEHHE MHO-
TOATOMHBIX CIIHPTOB.

®enon. CTpoeHre MOJEKYIbl, B3aMMHOE BIMSHHE THIPOKCOTPYMIBI U OCH30JIBHOTO Spa.
®dusngeckue cpoiicTBa (heroma. OCOOEHHOCTH XMMUYECKHUX CBOWUCTB (heHosa. KauecTBeHHBIE peak-
uu Ha (enon. TokcuuHocTs penoma. CrocoObl monydyeHus u npuMmenenue denomna. denondop-
MaJbJETHIHAS] CMOJIA.

KapOoHubpHbIE COeIMHEHUS — alIbJIETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE KapOOHUITBLHOM
rpymmbl. ['oMonoruueckue psabl abJIETHI0B U KETOHOB, 001Iast (popmyiia, n3oMepusi © HOMEHKJIa-
Typa. @U3nuecKre CBOMCTBA albJAETU/I0B M KETOHOB. XMMUYECKHE CBOMCTBA albJACTHUIOB U KETOHOB:
peakuu nipucoenuHeHus. OKUCICHUE albJeTHI0B, KAUYECTBEHHBIE peakIu Ha anbaeruasl. Cro-
cOOBI MOTYYESHHS M IPUMEHEHHUE aJIbJIETHI0B U KeTOHOB. OJTHOOCHOBHBIE MIpe/IebHbIE KAPOOHOBBIC
KUCJIOThI. OCOOEHHOCTH CTPOCHUSI MOJIEKYJT KapOOHOBBIX KHCIIOT. MI3oMepust u HOMeHknarypa. Ou-
3UYECKHE CBOMCTBA OJJHOOCHOBHBIX MPEIEIBbHBIX KAPOOHOBBIX KUCIOT. BOJOPOIHEIE CBS3U MEKIY
MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA, PEAKIIMSI dTEPH-
dbuKanuu, peakiuu ¢ y9acThueM yTiIeBOJAOPOAHOro paaukana. OcoO0eHHOCTH CBOWCTB MypaBbUHOMN
KUcHoThl. [loHATHE O MPOM3BOIHBIX KAapOOHOBBIX KHCIOT — CIOXKHBIX 3¢hupax. MHoroobpasue

12



KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HETPEIEIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KUCIIOT,
JTMKApOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpeacraBuTenu BeICIINX KapOOHOBBIX KUC-
JIOT: CTEapUHOBAs, MaJIbMUTHHOBAS, OJICUHOBASL, IUHOIE8AS, TUHONeH08as KUCTOThl. ClocoObI Moy-
YEeHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. 'omonorudeckuii psj, odmas Gopmyia, uzoMmepust 1 HOMeHkIarypa. Ou-
3UYECKHE U XUMHUYECKUE CBOWCTBA: TMIPOJIU3 B KMCIION U IIEJIOUHOM cpefie.

Kupsl. Ctpoenue, Gpundeckre 1 XUMHUUYECKHE CBOMCTBA KUPOB: THAPOIU3 B KUCIIOHN U 1ie-
no4HO# cpene. OcoOEHHOCTH CBOMCTB KUPOB, COACPIKALINX OCTATKUA HEMPEICIbHBIX KUPHBIX KUC-
70T. XKupsl B ipupoie. MblIa Kak COJIM BBICIIHX KApOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE.

OOmas xapakrepuctuka yrieBonoB. Kinaccudukanus yrieBogoB (MOHO-, M- M MOJIHACAXa-
puabl). MoHocaxapubl: TIIOK03a, (pyKTo3a, rajgakro3a, pubo3a, nezoxcupubosza. dusmueckue
CBOMCTBA U HaXO0XACHUE B Ipupoae. PoTocuHTe3. XMMHUUYECKUE CBOKWCTBA IIFOKO3bl: PEAKLIUHU C y4a-
CTHEM CIHPTOBBIX M AIbJETUIHON I'PYII, CIIUPTOBOE U MOJOYHOKHUCIOE Opokenue. [lpumenenue
[JIIOKO3bI, €€ 3HaUCHUE B XKU3HEACSITEIbHOCTU Opranu3Ma. J{ucaxapuapl: caxaposa, MainbTO3a U JIaK-
To3a. BoccranaBiuBaroiyie M HEBOCCTAaHABIMBAIOIIME Jucaxapuiabl. [MIponu3 aucaxapuios.
Haxoxpaenue B npupose u npumenenue. [lonucaxapuipl: Kpaxma, IIMKOTeH U 1emnoiao3a. Ctpoe-
HUE MaKpOMOJIEKYJI KpaxMmaa, IIIMKOTeHa U eJUTI0NI03b1. DU3ndecKie CBOMCTBa KpaxMara U LeslIo-
7103bl. XUMHUYECKHE CBOMCTBA Kpaxmalla: THIPOJIN3, KaueCTBEHHAs peaklusi ¢ HOJOM. XUMHUECKHE
CBOICTBA LIEJUIIONIO3bI: THAPOIIN3, TTOTydeHue 3pupoB 1eutrono3bl. [ToHsTHe 006 NCKYCCTBEHHBIX BO-
JIOKHaX (BUCKO3a, alleTaTHBINA MIENK).

DKcrepuMEHTAIbHBIE METO/IbI U3yUEHUS BEIIECTB U MX MPEBPAILEHUI: paCTBOPUMOCTD pa3-
JIMYHBIX COIUPTOB B BOJE, B3aUMOJEHCTBHUE ITAHOJA C HATPUEM, OKHCIIEHHE 3TUIIOBOTO CIIMPTA B allb-
JIETU]] Ha pacKal&HHON MeIHOU MPOBOJIOKE, OKUCIICHHE ATHIIOBOTO CIIUPTA AUXPOMATOM Kalus (BO3-
MO>KHO HUCII0JIb30BaHME BUJICOMATEPUATIOB), KAUECTBEHHbIE PEAKIIMH HA aJIbJIETU/IbI (C TUAPOKCUAOM
muammuHcepeopa(l) u ruagpoxkcugom meau(ll)), peakuus rimunepuna ¢ rugpokcuaom meau(ll), xu-
MHUYECKHE CBOIICTBA pacTBOpa yKCYCHOM KHCIIOTBI, B3aUMO/ICHICTBIE pacTBOpa INIFOKO3bI C THIPOKCH-
oM menu(ll), B3anMoielicTBre KpaxMala ¢ HO10M, pellieHHe SIKCIEPUMEHTAIbHBIX 331a4 10 TeMaM
«Cruptel u peHomnby, «KapboHoBbie KUCTOTHL. CIOKHBIC YDUPBD.

A3oTcoaep:Kalye OpraHu4ecKue cCoeAnHeHusi. AMUHBI — OPTraHUYECKUE TPOU3BOIHBIE aM-
muaka. Kimaccugukaiyst aMuHOB: anudaTiueckue 1 apoMaTH4ECKHEe; IEPBUYHbIE, BTOPUYHBIE U Tpe-
tuuHble. CTpoeHre MoJieKyl, o0mas Gopmyiia, H3oMepus, HOMEHKIIATypa U (pu3nyeckre cBoicTBa.
XUMHYECKOe CBOMCTBA aln(haTHYECKUX aMUHOB: OCHOBHbBIE CBOMCTBA, aIKMJIMPOBaHHUE, B3aUMO/IEHi-
CTBUE MEPBUYHBIX AMMHOB C a30TUCTOMN KUCIO0TONW. CONM aNKUIaMMOHHUS.

AHWINH — TpeacTaBUTENb aMUHOB apoMatnyeckoro psjaa. CtpoeHue aHwinHa. B3zaumHoe
BJIMSIHHAE TPYIIIT aTOMOB B MOJIeKyJe aHmiInHa. OcoOEHHOCTH XMMHUYECKUX CBOMCTB aHMiIMHA. Kaye-
CTBEHHbBIE peakluy Ha aHWJIUH. CriocoObl MOTyuyeHusl U MpuMeHeHne anudaruyeckux aMuHoB. [lo-
JTy4deHUEe aHWIIMHA U3 HUTPOOeH30 4.

AmuHOKHMCIOTEL. HoMeHKkitatypa n nzoMepusi. OTaenpHbIE PEACTABUTENN (-aMUHOKHUCIIOT:
[JIMLMH, alaHuH. PU3NUYecKue CBOMCTBA aMMHOKHMCIOT. XUMUYECKUE CBOMCTBA aMMHOKHCIIOT Kak
aM(OTEepHBIX OPraHMYECKUX COEIUHEHHH, peakius MOJUKOHAEHCAIlMU, 00pa30BaHUE MENTHAHON
cBsA3U. buonorndeckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 M THAPOIN3 NENTUI0B. benku kak npupoa-
Hble noiuMepsl. [lepBuyHas, BTOpUYHast M TpeTUYHAsI CTPYyKTypa OenkoB. XHUMHUECKHE CBOMCTBA
OETIKOB: TUAPOIIN3, IEHATYpaIlHsl, KaYeCTBEHHbIE pEaKI[MH Ha OeNKH.

DKcrepuMeHTAIbHbIE METO/bl M3YUYEHHUSI BEILIECTB U UX MPEBpAllleHU: pacTBOpeHUE OEIKOB
B BOJIE, JIeHAaTypalys OeNKOB IIPH HarpEeBaHMH, IIBETHbIE PEAKIIUU Ha O€JKH, pelIeHne YKCIIePUMEH-
TaJbHBIX 33/1a4 110 TeMaM «A30TcojiepKalllie OpraHnyeckue coequHeHus» 1 «PacnosnaBanue opra-
HUYECKUX COECTUHEHUI.

Bbicokomonekysipabie coequHeHnss. OCHOBHBIE MOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINN, CPEIHSS MOJIEKY-
nsipHasg mMacca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIUHEHUN — MOJTUMEpPU3aLIHS
U nosmkoHaeHcanus. [lonumepnsle Marepuainsl. [lnactmaccsl (ITOJIMATUIIEH, TOJUIIPOIIUIIEH, TOIH-
BUHUJIXJIOPU, TOJHUCTUPOJ, MOJUMETUIMETaKpHIIaT, MOJUKapOOHAThI, MOJUATHIIEHTEpedTaar).
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Yrunuzanus u nepepaboTka IIacTHKa. DJIacTOMEPhl: HATypajdbHBIN KaydyK, CHHTETHUYECKHE Kay-
qykd (OyTaIueHOBBIH, XJIOPOTPEHOBBINA, N30MPEHOBLIN) U CUIMKOHBL. Pe3nna. BonokHa: HaTypaib-
HBIE (XJIOTOK, IIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (Ka-
NpoH U JiaBcaH). [lonuMeps! crieninanbHOro Ha3HaYeHUs (Te(I0OH, KeBIIap, IEKTPOIPOBOISIIUE TI0-
JUMEpBI, OMopa3iaraeMble TOJTUMEPHI).

DKCrepUMEHTAIBHBIE METO/IbI H3yUSHUS BEIIECTB U WX MPEBPAIICHHIA: 03HAKOMIICHUE C 00-
pasiaMu IpUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB, PEIICHUE SKCIIEPUMEHTAIb-
HBIX 33j1a4 110 Teme «Pacro3HaBaHue 11acTMacc U BOJIOKOH.

Pacuérnbie 3amaun. HaxoxaeHne MONEKyJIIpHOH (OPMYIIbl OPraHMYECKOTO COSAMHEHUS 110
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €0 COCTaB, HAXOXKICHUE MOJICKYJISIPHON (OPMYJIIBI Opra-
HUYECKOT'O COSIMHEHMS 110 Macce (00BEMY) MPOTYKTOB CrOpaHusl, IO KOJIMYECTBY BEIIECTBA (Macce,
00BEMY) IPOTYKTOB PEAKIIUU U/WIIA UCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (HOPMYIIBI Op-
TFaHWYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUUYECKHX CBOMCTB MJIM CIIOCOOOB IOJIyYCHHS, OIpeiese-
HHUE JI0JIM BBIXO/1a MPOIYKTA PEAKIHUH OT TEOPETUUECKH BO3MOKHOTO.

MexnpenmeTHsie cBsA3U. Peann3anus MeXXNpeIMETHbBIX CBSI3ei NPU U3YUEHUU OPTaHUYECKOU
xuMud B 10 Kacce OCyIIeCTBIISAECTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX I10-
HSTUH, TaK U TOHSATUHN, IPUHATHIX B OTJEIBHBIX MPEIMETaX €CTeCTBEHHO-HAY4YHOro nukia. Ooriue
€CTECTBCHHO-HAYYHBIC IOHSTHS: SIBIICHUE, HAYYHBINA (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3, CHHTE3,
Kkiaccudukanus, HaOIAeHUE, U3MEpPEHNE, YIKCIIEPUMEHT, MOJIEIb, MOICIIMPOBAHHE.

®dusnka: MaTepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIa, JHEPIeTUYECKUN YPOBEHbD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PM3UUYCCKUE BEIMUMHBI, CIMHULIBI U3Me-
pEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kinerka, opraausm, 3kocuctema, onochepa, MeTad0JIM3M, HACICACTBEHHOCTD, aB-
TOTPO(HBINA U TeTePOTPODHBIN THIT TUTAHUS, OpoXKeHUE, POTOCUHTE3, AbIXaHHUE, OCITKH, YTICBOIBI,
JKUPBI, HYKJIEMHOBBIE KUCIIOTHI, pepMeHTHI. ['eorpadusi: moie3Hble UCKOMaeMble, TOIITHUBO. TeXHO-
JIOTHS: TIUILEBBIE MPOAYKTHI, OCHOBBI PAlHOHAIIBHOTO MUTaHMSI, MOIOIIME CPEACTBA, MATEPUAIIBI U3
HCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 kaacc. O0Has 1 HeOpraHuvYeckas XuMHUs

Teoperudeckne ocHOBbI XxuMHH. AToM. COCTaB aTOMHBIX sJ€p. XUMUYECKUM SJIEMEHT.
N3otonbl. CTpoeHne 371eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBbBIE UHCIIa. DHEPIeTUYECKUE YPOBHU
U moaypoBHH. ATomHbIe opOuTamu. Kiaccudukaruss XUMHYECKHUX 3JeMeHToB (S-, p-, d-, f-
aneMeHThl). Pacripenenenue 31eKTpOHOB MO aTOMHBIM OpOUTANISAM. DJIEKTPOHHBbIE KOH(UTYpaluu
aTOMOB 2JIEMEHTOB MEPBOT0—4YETBEPTOTO MEPHOIOB B OCHOBHOM U BO30YKIAEHHOM COCTOSIHUH, DIIEK-
TPOHHBIE KOH(UTYpAITTH HOHOB. DJIEKTPOOTPULIATEIHHOCTD.

[Tepuonnueckuii 3akoH u [leproanueckas cucreMa xumuyeckux anemenTos .M. Mennene-
eBa. CBsI3b EPUOUYECKOTO 3aKkoHa U [leproaudeckoil CHCTEMbI XUMHUYECKHUX DJIEMEHTOB C COBpE-
MEHHOM T€OpHEeN CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XUMHYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMHU TIPOCTHIX M CIOKHBIX BEIIECTB 10 TPYIIaM U MepruoaaM. 3HaYeHUE TIePHOoIuYe-
ckoro 3akoHa J[.1. Menaeneena.

Xumudeckas CBSI3b. BUIIBI XUMHYECKON CBSI3HM: KOBAJICHTHAS, HOHHAsI, MeTauIndeckas. Me-
XaHU3MbI 00pa30BaHMsI KOBAJCHTHOMN CBSI3U: OOMEHHBIN U TOHOPHO-AKIIETITOPHBIN. DHEPTHUS U ITTHHA
cBsi3u. [lonmsapHOCTD, HANPaBJIEHHOCTH U HACKHIIIAEMOCTh KOBaJIEHTHOM CBsi3u. KpatHsbie cBsizu. Bogo-
poaHas cBsi3b. MeXMONEKYIIIPHBIE B3aUMOJICVCTBHSL.

BaneHTHOCTh 1 BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJT
C UX TEOMETPUUYECKUM CTPOCHHEM (Ha TPUMEpe COSAMHEHUIN 2IIEMEHTOB BTOPOTO MEPHOIA).

[Ipencrasnenne 0 KOMIUIEKCHBIX coeTMHEHUIX. COCTaB KOMIUIEKCHOTO HOHA: KOMITJIEKCO00-
pa3oBarenb, JIMraHbl. 3HAYEHUE KOMIUIEKCHBIX coeIMHeHHM. [ToHsATHE 0 KOOpAMHAIMOHHOM XUMUH.

BenectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. THUIBI KPUCTATUTMYECKUX PEeIIé-
TOK (CTPYKTYp) U CBOMCTBa BemiecTB. [IoHATHE O MUCHEPCHBIX cUCTeMmaX. MICTHMHHBIE pacTBOPHI.
[IpencraBnenue o KOJITOUAHBIX pacTBopax. CrocoObl BRIpaXEHUs KOHIIGHTPAIIMU pacTBOPOB: Mac-
COBasl J0JI BEILIECTBA B pacTBOPE, MOJISIpHAst KOHUEHTpauus. HachllieHHbIE M HEHACBIILIEHHBIE pac-
TBOPHBI, pacTBOpuMocTh. Kpucramnoruaparel. Knaccudukaus u HOMEHKIATypa HEOPTraHUYECKUX
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BEUICCTB. TpUBHAIIBHBIC Ha3BaHUS OTICIIBHBIX IPEICTABUTENIEH HEOPTaHUYECKUX BemecTB. Kinaccu-
duKanys XMMUYECKHX PEaKIUil B HEOPraHWYECKOH M OPraHMYeCKON XUMHHU. 3aKOH COXPaHEHUS
MAacChl BEILIECTB; 3aKOH COXPAaHEHUs U IPEBPALLEHUS SHEPTUU IIPU XUMUYECKUX peaknusax. Temiossle
3P PEeKTh XUMUYECKUX peakiuid. TepMoXuMudeckre ypaBHEHHUS.

CKOpOCTbh XUMHUYECKOH peakiiy, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (akTOpoB. ['oMOreHHsle U
rereporennsle peakuuu. Karanus u karanuzaropel. OOpaTuMelie 1 HEOOpaTUMBIE pEaKIIUN. X UMHUYE-
ckoe paBHOBecHe. KoHCTaHTa XMMHUYECKOTro paBHOBECHs. DAKTOPBI, BIUAIOIINE HA IOJI0KEHUE XH-
MHUYECKOT0 paBHOBECHS: TEMIIEpATypa, 1aBJICHUE U KOHLIEHTPALUN BELIECTB, YUaCTBYIOLUX B peak-
. [puanun Jle [latenbe. DnekTponutudeckas gucconuarus. CUIbHBIC B cl1a0ble 3JIEKTPOJIHTHI.
Crenens auccounanuu. Cpesia BOAHBIX PACTBOPOB: KUCJIOTHAsA, HEUTpasibHasl, meaouHas. Bogopo-
HBII noka3arens (PH) pactBopa. ['maponm3 coneid. Peakiimu noHHOTO 0OMEHa.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiMi. CteneHb okuciaeHus. OKUCIUTENb U BOCCTa-
HOBUTENb. [IpoLieccel OKUCIIEHN U BOCCTAaHOBIICHUA. BaskHeNIME OKUCIUTENN U BOCCTAHOBUTEIIH.
Metoa 37eKTpOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACIIIIABOB BEUIECTB. DKCIIEPUMEHTAIBHbIC
METO/Ibl U3yYEHUS BEIECTB U UX IPEBPAILECHUN: Pa3I0KEHUE NIEPOKCHIA BOLOPOAA B IPUCYTCTBUU
KaTajan3aTopa, MOJEIN KPUCTAINIMYECKUX PELIETOK, IPOBEACHUE PEAKIUil HOHHOro 0OMeHa, ompe-
JIeJIeHHE CpeJibl PACTBOPOB C IMOMOIIbIO MHUKATOPOB, U3yYEHHE BIMSHUS PA3IMYHbIX (PaKTOPOB HA
CKOPOCTh XUMHUYECKOM peaKuy U MOJI0KEHHE XMMHUUECKOIO PAaBHOBECHS.

Heoprannueckas xumus. Ilonoxxenne HemeraioB B [leproguueckoil cucreMe XUMHye-
ckux anemenToB J[.M. MenaeneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. PU3NYECKUE CBONCTBA HE-
METaJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepsl, pocdopa u yriepoaa). Bomo-
pox. [lonydenue, puzndeckne 1 XMMUYECKUE CBOMCTBA: PEAKIIMK C METAITIAMH M HEMETaJlJIaMH, BOC-
CTaHOBMTEJbHBIE CBOMCTBA. ['uapuabl. TOIIMBHBIE 3JIEMEHTHI.

I"anorensl. HaxoxieHue B npupoe, criocoObl nonydeHus, (u3nueckue 1 XMMUUECKHE CBOM-
ctBa. ["amoreHoBo10poibl. BaskHeilue kucnopoaconepkaine coeJuHeHns ranoreHos. JlabopaTop-
HBIE U IPOMBIIIJIEHHBIE CIIOCOOBI MOIy4eHUs rajoreHoB. [IpMeHeHre TrajJoreHoB U UX COSMHEHUH.

Kucnopona, o30H. JlabopatopHble ¥ IPOMBIIIJIEHHBIE CIIOCOOBI MOTy4eHus kuciaopoaa. duzu-
YECKHE U XUMUYECKHE CBOMCTBA U PUMEHEHHE KUCIIOpoAa U 030HA. OKCHUIIBI U IEPOKCH/IBI.

Cepa. HaxoxaeHue B mpupoze, crocoObl mosryueHus, pu3ndeckre u XMMUYeCKUe CBOMCTBA.
Ceposogopon, cynbpuasl. Oxcun cepsi(1V), okcun cepri(VI1). CepHucTas u cepHas KHUCIOTHI U UX
coiu. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpruMeHeHne ceprl u e€ CoeTMHEeHUH.

A3zot. Haxoxxienue B mpupojie, CiocoObl mofyueHusi, Gu3nyecKkue U XMUMUYECKUe CBOMCTBA.
Ammuak, HUTpuAbL. OKCHAbI a30Ta. A30THCTas M a30THas KUCIOTHI U UX coiu. OcobGeHHoCTH
CBOMCTB a30THO KuCIOTHI. [IpruMeHeHune a3ota u ero coeIMHEHUN. A30THbBIE YOOPEHHUS.

docdop. Haxoxxaenue B nmpupoze, crocodbl moidydeHus, Gpusnyeckue 1 XMMUYeCKUe CBOM-
ctBa. ®ochuast u pochun. Oxcunsr pocdopa, pocopHas kucinora u e€ conu. [Ipumenenue doc-
dopa u ero coenunennit. DocopHsie y1o0peHus.

VYrnepos, HaxoxaeHHe B Ipupojie. AoTpornnbie Mogubukanud. Ouzndeckue U XuMuue-
CKHE CBOMCTBa MPOCTHIX BeLIeCTB, 00pa3zoBaHHbIX yriaeponoM. Oxcun yraepona(ll), okcun yrie-
pona(lV), yronbHast KucioTa u €€ coyid. AKTUBUPOBAHHBIHN yroJib, afgcopouus. Oysiepensl, rpades,
yriaepoHble HaHOTPYOkH. [IpMeHeHne NpoCThIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOAOM, U €TI0 COeTH-
HeHuil. Kpemuuii. Haxoxnenue B npupoe, ciocoobl NoayyeHus, pusndyeckre 1 XuMUYECKne CBOM-
crBa. Oxcun kpemuus (1V), kpeMHHEBast KHCIIOTa, CUITUKATHL. [IpMeHeHNnEe KPEMHHUSI M €T0 COeTNHE-
Huil. CTEKI0, €ro moJiydyeHre, BUAbI CTEKJIA.

[Tonoxenune metamuioB B [lepuonuueckoil cucremMe XUMHUYECKUX 31eMeHTOB. OcoOeHHOCTH
CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTasu1oB. O61mue pusnueckue cBoiictsa Metauios. [1pu-
MEHEHHE METAJUIOB B ObITY M TexHHKe. CIUIaBbl METAUIOB. DJIEKTPOXUMHUECKUH PsiJi HAMIPSKEHHUH
MeTaisioB. OOmme crnocoObl MOIYYEHHUs] METAJUIOB: THAPOMETAJUTYPrusi, MUPOMETALTypris, JJIeK-
tpomeramutyprus. [lonsTue o koppo3un MetaisioB. CriocoOb! 3aUThl 0T Koppo3un. Obmias xapak-
tepuctuka metaiioB |A-rpynmel [leproandeckoit cucTeMbl XUMHYECKUX 3JIeMeHTOB. Hatpuii u ka-
JMiA: Ioy4YeHue, Gu3ndeckue 1 XMMHUYeCKHUe CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCTH-
HeHuid. OO6mias xapakrepuctuka meTaioB |IA-rpynmber [lepuonnyeckoit CHCTEMBI XMMHYECKHX
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9JIEMEHTOB. MarHuii U KajbIMi: MOJydeHue, PU3NIECKHe U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX coequHeHni. JKECTKOCTh BOJIBI 1 CLIOCOOBI €€ YCTpaHEeHUs. AJTIOMUHUMN: 110-
nay4yeHue, Gpusnueckue U XMMHUYECKUEe CBOWCTBA, MPUMEHEHHUE MPOCTOT0 BEIIECTBA U €ro COeUHe-
HUH. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA ITFOMUHHS, THAPOKCOKOMITIICKCHI aTFOMUHUS.

OO6mias xapakTepucTuka MetauioB nobounsix noarpynmn (b-rpymm) [lepumomuueckoit cu-
CTEMbl XUMHYECKHUX 3JIeMeHTOB. Du3nyeckne U XMMUUYECKUE CBOMCTBA XpOMa M €r0 COCIUHEHUI.
Oxcuapl 1 ruapokcuasl xpoma (1), xpoma(lll) u xpoma(VI). XpoMaTsl 1 AMXPOMATHI, ©X OKHCIIH-
TelnbHbIE cBOKCTBA. [loyyenue u npumenenune xpoma. Gusnyeckue 1 XUMUYECKUE CBOWCTBA Map-
rafia u ero coeaunenuii. Baxueiimme coequnenus maprauia (I1), mapranma (IV), mapranma (V1) u
mapranna(VI1l). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA. DU3NUYECKHE U XUMUYECKUE
CBOMCTBA jKejie3a M ero coeauueHuit. Okcuabl, ruapokcuasl u conu xenesa (1) u sxemesa (111). Io-
Jy4eHUE U MPUMEHEHHE XKENe3a U €ro CIuiaBoB. OU3NUECKHe U XMMUYECKUE CBOMCTBA MEAU U €€
coequHenuit. [Tonyuenre u npuMeHEeHUE MeU U €€ COSTMHEHUH.

[{uuk: monyuyenue, GU3NICCKUE U XUMHYECKHE CBOWCTBA. AMDOTEPHBIC CBOMCTBA OKCUIA U
TUAPOKCHU/IA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[pMeHeHne nuHKa 1 ero COeJMHEHUN.

DKCNepUMEHTAIBHBIE METObl U3YUYEHUSI BEIIECTB U MX MPEBPAIICHUI: H3ydYeHHE 00pa3IoB
HEMETAJJIOB, TOPEeHHe cephl, (ocdopa, kene3a, MarHusi B KUCIOpoJie, U3yueHue Koyekiuuu «Me-
TaUThl ¥ CIUIABbD», B3aUMOJICUCTBHUE IIEIOYHBIX M IIETOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3-
MO>KHO HCITOJIb30BaHKE BUAEOMATEpUaoB), B3aUMOICHCTBUE IIMHKA U JKeJIe3a C paCTBOPaMU KUCIOT
U 1IeJI0YEH, KAYeCTBEHHBIC PEaKIIMU HAa HEOPTaHMUECKUE aHUOHBI, KATUOH BOJOPO/1a U KATUOHBI Me-
TaJUIOB, B3aMMOJIEUCTBUE TMAPOKCHUIOB ATIOMUHUS U [IMHKA C PACTBOPAMM KHUCJIOT M LIEN0YEH, pe-
HICHHUE YKCIIEPUMEHTATBHBIX 3a1a4 1o TeMaM «[ asorens», «Cepa u e€ coeTMHeHUs», «A30T 1 (oc-
dop u ux coequHeHUY, «MeTaIbl IIaBHBIX MOATPYII», «MeTamibl TOOOYHBIX TOATPYIIID.

XHMHUA U KU3Hb. PoJib XUMUU B 00€ecrieYeHH yCTOMYMBOrO Pa3BUTHUS uenoBedyecTna. [1oHs-
THE€ O HAYYHBIX METOJaX MO3HAHUS U METOJO0JIOTUH HAy4YHOIO HccliefqoBaHusa. HayuHble mpyUHIIUIBI
OpraHu3aIMi XUMUYECKOTO MPOU3BOACTBA. [[pOMBITIUIEHHBIE CTIOCOOBI TOMYYEHHS] BAXKHEUIIIUX Be-
niecTB (Ha mMpuUMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOTHI, MeTaHomna). [IpoMbllneHHbIe cro-
cOOBI MOJIy4EHHS METAJIJIOB U CIUIABOB. XMMHUYECKOE 3arpsA3HEHHE OKPYXKAloIIe cpellbl U ero mo-
cnenctBus. Ponb XxuMuu B 00eCriedeHNH SHEPreTUIeckor 0e30MacHOCTH. XUMUS U 3J0POBbE UeJI0-
Beka. JlexkapcTBeHHble cpefcTBa. [IpaBuia ncnonb3oBaHMs JIEKAPCTBEHHBIX MpenaparoB. Poib xu-
MUU B Pa3BUTUU MEIUIMHBI. XUMHUS MHILIK: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Ponb xu-
MUU B 00€CIIeUeHUH NHILEBOI 0€3011aCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. bortoas xumust. [IpaBuia 6e30macHOro uCHoib-
30BaHUs IPENapaToB OBITOBOM XMMHUU B TTOBCEIHEBHOM XKH3HHU.

XUMHUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHUabl (IIEMEHT, OETOH).

XuUMHS B CEJIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPAJIbHbBIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCKU, CTEKII0, KepaMuka. Marepuansl s
ANEKTPOHUKU. HaHOTeXHOMOTHH.

Pacuérnpie 3amaun. Pacu€Tel: Macchl BemecTBa Wik 00bEMa ra3oB Mo U3BECTHOMY KOJIMYe-
CTBY BEIlIECTBA, Macce WK 00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB, MacChl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIIM OJHO M3 BEIIECTB UMEET MPUMECH, MacChl (00b-
éMa, KOJIMYecTBa BEIeCTBa) MPOAYKTa peakliy, €CIM OJHO W3 BEIIEeCTB JaHO B BUJE pacTBOpa C
OnpeAeNEHHON MaCCOBOM J10JIEH PACTBOPEHHOIO BELLIECTBA, MACCOBOM J10JIM U MOJIIPHOM KOHLIEHTpA-
IIMU BEIIECTBA B PACTBOPE, JIOJIHM BBIXO/1a MPOAYKTA PEAKIIUU OT TEOPETHUYECKH BO3MOKHOTO.

MesxnpeaMeTHbIe CBS3U. Peanu3zarus MexXnpeIMEeTHBIX CBA3eH MpHU U3y4YeHUU O0Iel u He-
opraHuueckoi xumuu B 11 kiacce ocyIiecTBiseTCs Uepe3 UCIOIb30BaHNE KaK 00X €CTECTBEHHO-
Hay4HbIX TOHSTHH, TaK W MOHSATUH, TIPUHATHIX B OTIAECIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO
nukira. O0IMe eCTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJIEHUE, HAYYHBIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CHHTE3, KIIAaCCU(PUKAIUS, IEPHUOJUIHOCTD, HAOTIOICHIE, H3MEPEHUE, SKCIIEPUMEHT, MOJIEIb,
MozenupoBanue. dusnka: Marepus, MUKpOMUDP, MAKPOMUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOIBI, PAAMOAKTUBHOCTh, MOJICKYyJa, JHEPreTUYECKUH YpOBEHB, BEIECTBO, TENO, OOBEM,
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arpe€raTHo€ COCTOSAHHUE BCHICCTBA, H,HeaJ'IBHBIfI ras, (1)I/ISI/I‘IGCKI/IG BCJIIMYMHBI, CAWMHUIBI U3MCPCHUA,
CKOpPOCTb, SHCPTHA, Macca.

buonorus: KJICTKA, OpraHu3M, 3KOCHCTCMA, 6Hoc¢)epa, MeTa6OHI/ISM, MaKpoO- U MHKPOIJIC-
MCHTHI, 6CJIKI/I, JKHUPLI, YITICBOJbI, HYKJICHMHOBBIC KUCJIOTHI, (bepMeHTBI, TOPMOHBI, KPYroBOpOT BC-
IIECTB U ITOTOK S9HEPIHUH B SKOCUCTEMAX. Feorpa@m;l: MHHEPAJIBI, TOPHBIC ITOPOAELI, ITOJIC3HBIC HCKO-
naceMbIC, TOIIJIMBO, PCCYPCHI. TexHoorus: XuMHYISCKas MPOMBIIIJICHHOCTb, MCTAJLUIYpPrusa, CTpOH-
TCJIBHBIC MaTCpUalbl, CELCKOXO03IHCTBEHHOE IIPONU3BOACTBO, IMUIICBasA IPOMBIIIJICHHOCTD, (bapMa-
OEBTHYCCKAA IMPOMBINIJICHHOCTDb, IIPOU3BOJACTBO KOCMCTUYCCKUX MPCIIapaToB, NPOU3BOACTBO KOH-
CTPYKIHUMOHHBIX MaT€PHAJIOB, SJICKTPOHHAA ITPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.
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Y4eOHO-TEMATHYECKUH TIJIAH

10 KIIACC

Ne HaunmeHoBaHUe pa3iesioB U TeM MPOrPaMMBbI KoauuecTBo yacoB JJekTpoHHBIE (HH(pOBHIE) 00pa3oBaTesILHBIE PeCyPChI

n/n Bcero ‘ KP ‘ np

Pasnen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOil XUMUM

1.1 | Ipeamer oprannyueckoi XUMuH. TEOPHs CTPOCHHS OPraHUIECKHUX 8 1.Bubnnoteka mudposoro obpasosarensHoro kontenra® https://urok.apkpro.ru/

coenuHenuit A. M. Bytieposa. Uuctpykrax mo Th. 2.EKIIOP? http://school-collection.edu.ru 3.PIII https://resh.edu.ru/ 4. LIOIII3

Ne 1 | Jlucranumonnas mkosna s aeteii / Onunaiin-o6yuenne* Onlineschool-1

HWroro no pasneny 8

Pa3gen 2. Yriaesonopoasl

2.1 | TlpenenbHbIC YIIIEBOAOPOIBI — AJKAHBI, [IMKIOATKAHBI. 5 1.BIIOKhttps://urok.apkpro.ru/ 2.EKLIOP http://school-collection.edu.ru 3.POII
https://resh.edu.ru/ 4.1T6OII Ne 1 | JIIJOnlineschool-1

2.2 | HenpenenbHble yriaeBOAOPOIBI: alKEHBI, alKaIHMeHbI, ATKAHBI. 14 1 | 1.BIIOKhttps://urok.apkpro.ru/ 2. EKIIOP http://school-collection.edu.ru 3.POIII
https://resh.edu.ru/ 4.1T6OII Ne 1 | JIIJOnlineschool-1

2.3 | ApoMaTuuecKue yrieBo0pOIbI (apeHbl). 8 1.BIIOKhttps://urok.apkpro.ru/ 2.EKIIOP http://school-collection.edu.ru 3.POII
https://resh.edu.ru/ 4.1IBOUI Ne 1 | JIIJOnlineschool-1

2.4 | TlpupoHbIe HCTOYHUKU YTIEBOJOPOIOB U HX MepepaboTKa. 4 1.BIIOKNhttps://urok.apkpro.ru/ 2.EKITOP http://school-collection.edu.ru 3.POI
https://resh.edu.ru/ 4.1IGOII Ne 1 | AIIJOnlineschool-1

2.5 | Tl'aioreHnpon3BOHBIE YTIEBOIOPOIOB. 4 1 1.BIHOKNhttps://urok.apkpro.ru/ 2.EKIIOP http://school-collection.edu.ru 3.PDIII
https://resh.edu.ru/ 4.1IGOII Ne 1 | AIIJJIOnlineschool-1

HWroro no pasnery 35

Pasnea 3. Kucjopoacoaep:xkamue opranmdeckue coeiMHeHUs

3.1 | Coupter. Deno. 11 1 | 1.BLIOKhttps://urok.apkpro.ru/ 2.EKIIOP http://school-collection.edu.ru 3.POII
https://resh.edu.ru/ 4.1IGOII Ne 1 | AIIJJIOnlineschool-1

3.2 | KapOoHWIBEHBIE COCAMHEHUS: ATBJCTUABI 1 KeTOHBL. KapOoHOBBIE 21 1 1.BIIOKNhttps://urok.apkpro.ru/ 2.EKIIOP http://school-collection.edu.ru 3.PDIII

Kucsotsl. CrioxHble 3¢UpHL. JKUpHI. https://resh.edu.ru/ 4. IBOII Ne 1 | ATNAAONlineschool-1

3.3 | VrueBonsl. 9 1 1.BIIOKNhttps://urok.apkpro.ru/ 2.EKITOP http://school-collection.edu.ru 3.POII
https://resh.edu.ru/ 4.1IBOUI Ne 1 | JIUIJIOnlineschool-1

Hroro no paznery 41

Pasnen 4. A3oTconep:kaiue opraHudecKue coeIMHeHns

4.1 | AMuHBEL. AMUHOKUCIIOTEL. benku. 12 1 2 | 1.BIIOKhttps://urok.apkpro.ru/ 2.EKIIOP http://school-collection.edu.ru 3.POIII
https://resh.edu.ru/ 4.1IBOII Ne 1 | JIIJO0nlineschool-1

! anee «bubnuoreka nuppoBoro 06pa3oBaTeLHOr0 KoutenTa» - BIIOK.

2 [Ipumeuanue: nanee EKIIOP.

3 Nlanee «I{udpoas 6ubmmotexa Onmaiin-mkona» - L{BOILLL.

4 Jlanee «JlucTaHnuoHHas mKona a1 aeteit | Ounaita-odyuenue» - I/
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Ne HaumeHoBaHue pa3feoB M TeM NPOrpaMMbl KoaunyecTBo yacoB JuiekTpoHHbIE (I (poBHIE) 00pa3oBaTeJbLHbIE PecypChl

n/n Bcero | KP 1P

Hroro mo pazueny 12

Pa3zges 5. BoicokoMoJIeKYJISIPHBIE COeTUHEHUS

5.1 | BbICOKOMOJEKYIISIPHBIC COCTNHEHHUS. 6 1 | 1.BIOKhttps://urok.apkpro.ru/ 2. EKITOP http://school-collection.edu.ru 3.POIII
https://resh.edu.ru/ 4.1IBOII Ne 1 | AII0nlineschool-1

HWroro mo pasnery 6

OO011ee KOJIMIECTBO YACOB 10 IporpamMme 102 3 | 6

11 KIIACC

Ne HaumeHnoBaHue pa3feioB U TeM IPOIrpPaMMbl KoJsimdecTBo yacoB DJIeKTPOHHBIEe (M (POBBIe) 00pa3oBaTeIbHbIE pecypchl

n/n Bcero ‘ KP ‘ mnp

Paznen 1. TeopeTuueckue 0OCHOBBI XUMHH

1.1 | Crpoenue aroma. [leproanueckuii 3akoH u [leproauueckas cucteMa 9 1.BIIOKNhttps://urok.apkpro.ru/ 2.EKITOP http://school-collection.edu.ru 3.POII

XUMHYECKHX 37eMenToB JI. Y. Meneneena https://resh.edu.ru/ 4.11BOI Ne 1 | AIIJ0nlineschool-1

1.2 | Crpoenue BetecTBa. MHOrooOpasue BeuiecTs 11 1 1.BIHOKNhttps://urok.apkpro.ru/ 2.EKIIOP http://school-collection.edu.ru 3.PDIII
https://resh.edu.ru/ 4.1IGOII Ne 1 | AIIJJIOnlineschool-1

1.3 | Xumudeckue peakiuu 19 1 3 | 1.BIIOKhttps://urok.apkpro.ru/ 2.EKIIOP http://school-collection.edu.ru 3.POIII
https://resh.edu.ru/ 4.11BOII Ne 1 | JIIJI1Onlineschool-1

HWroro no pasueny 39

Pasnen 2. Heopranuyeckasi Xumust

2.1 | Hemeramisl 31 1 3 | 1L.BLIOKhttps://urok.apkpro.ru/ 2.EKIIOP http://school-collection.edu.ru 3.POIII
https://resh.edu.ru/ 4.1TBOII Ne 1 | JIIJI1Onlineschool-1

2.2 | Meramist 23 1 2 | 1.BLIOKNhttps://urok.apkpro.ru/ 2.EKIIOP http://school-collection.edu.ru 3.POIII
https://resh.edu.ru/ 4.1TBOII Ne 1 | JIIJI1Onlineschool-1

Hroro mo pazaeny 54

Pasznen 3. Xumusi 4 )Ku3Hb

3.1 9 0 | 1.BIIOKhttps://urok.apkpro.ru/ 2. EKLIOP http://school-collection.edu.ru 3.POIII

https://resh.edu.ru/ 4.11BOII Ne 1 | JIIJJIO0nlineschool-1

Hroro no pazneny

9

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102 4 | 8]
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KaJ’IeH)IapHO-TeMaTI/I‘leCKOC IIAaHUpPOBaHUE yqeﬁﬂoro MaTepuaJia

no XUMHH (TPOPUILHOIO YPOBHSA CJI0KHOCTH) st 11 «a» kiaacca na 2023-2024 y4ueOHBIii roj.
Yuureab baiimues E.N.
Ne JlaTa ypoka Tema ypoka Buasl u popmbl IIpumeuanue (3JIeKTPOHHBIE 00pa3.pec-bl)
Ilinan dDakT KOHTPOJISA
I mosyroame
Pa3nen 1. Teoperuueckue ocHOBBI Xxumuu (39 4.)
Ctpoenne atomoB. Ilepuoanyecknii 3axoH u Ilepnoanyeckasi cucreMa XuMu4yeckux 3jemMenToB JI. . MenneseeBa (9 u.)
1 | 04.09. Atom. CocraB atomMHBIX siaep. Xummueckuii | Unnusunyansusiii; | [Ipesentarms (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
anemenT. M3oronbl. UucTpykTax mo Th. Oecema, ycTHBINM | sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html Bu-
orpoc. neoypok: http://school-collection.edu.ru/ Ypox
(PBII):https://resh.edu.ru/subject/lesson/6479/
pok(SIKunacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621 Ypoxk
(I1Bb):https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-
himichesk1/article
2 | 06.09. CrpoeHue 3IEKTPOHHBIX 000M0oYek aToMmoB, | Texymmi, ycrHeiii | Ypok (SIKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-

KBaHTOBBIE YHCIIA. orpoc. zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-

6931775
3 | 06.09. Kiraccudukanms XuMudecknx 35meMeHToB (S-, | Texkymmid, yerubiii | Bumeoypok(MHTEPYPOK): https:/interneturok.ru/lesson/chemistry/11-

p-, d-, f-anemenTsr). orpoc. klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
Ypoxk(SdKacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-peri-
odiches _-6585752

4 | 11.09. Pacnpenenenune 35eKTpOHOB 10 aTOMHbBIM Op- | Texymmii, yctasiii | [Ipesentanus (MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
ouTansM. orpoc periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-
podurovnyam-11-klass-5607311.html Ypoxk (LIB):https://app.onlineschool-1.ru/11-
klass/himiya/osnovnye-svedeniya-o-stroenii-al/article
5 | 13.09. OnekTpoHHbIE KOH(uUrypauuu atomoB 3ie- | Texymwmit, yctHsiil | Ypok (LIB):https://app.onlineschool-1.ru/11-Klass/himiya/periodicheskaya-sistema-

MEHTOB B OCHOBHOM M BO30YX/IEHHOM COCTOSI- | OIpOC himichesk/article

HHH.

6 | 13.00. DJeKTpOHHbBIE KOH(DUTYpanuu noHoB. | Tekymmii, ycrabrit | [Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-elektronnoe-

DJIEKTPOOTPHLIATEBHOCTE. orpoc stroenie-atoma-kl-bazoviy-uroven-1243733.html Bugeoypoxk:http://school-
collection.edu.ru/

7 | 18.09. Iepuoanueckuii 3axkon u Ilepuoanueckas cu- | Texymmid, ycrusiid | Ipesentamus (MHOOYPOK):https://infourok.ru/prezentaciya-periodicheskiy-zakon-
cTeMa XMMHUYECKHX dyeMenToB J[. . Menge- | onpoc klass-2508756.html Buneoypoxk:http://school-collection.edu.ru/

JIeeBa, CBA3b C COBPEMEHHOMN TEOPHEH CTpOE- Ypoxk(dKacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-

HHSL aTOMOB.
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https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490

Ne Jara ypoka Tema ypoka Buasbi u popmbl [IpumeyaHue (3JIeKTPOHHBbIE 00pa3.pec-bI)
Ilnan dakr KOHTPOJIsA
khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-ele-
mentov-_-6948490
8 | 20.09. 3aKOHOMEPHOCTH M3MeHeHHs: CBOMCTB xumu- | Tekymmi, ycrusiii | IIpesentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-pshe-d-
YECKHX DJIEMEHTOB U 00pa3yeMbIX MMH IMPO- | OMpoC imendeleeva-klass-3247664.html Buneoypoxk:http://school-collection.edu.ru/
CTBIX M CJIO)KHBIX BEILECTB 10 IPYIIIaM H I1e- Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-
proiaMm. khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-
perioda_-6957324
9 | 20.09. Cucremaruzanuss u o6obmenne 3Hanuit mo | Texymmit, yctabiil | Ypok(SAKiace):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-
teMe «Ctpoenue aroma. [lepuoamdeckuii 3a- | ompoc khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-peri-
KOH U [lepHoanyeckas CHCTEMa XHUMHYECKHX odiches -6585752
snemeHToB Jl. V1. MenneneeBay.
1.2. Ctpoenne BemecTBa. MHorooopasue Bemects (11 4., 1 KP)
10 | 25.09. Buner xummaeckoit cBs3u. Mexanm3mel 00pa- | Tekymuwid, yCTHBIN
30BaHUS KOBAJEGHTHOW cBs3u. BonopoxHas | ompoc.
CBsI3b. MeXMOJIEKYJIIpHBIE B3aMMOICHCTBHSI.
11 | 27.09. BasieHTHOCTh U BaJleHTHBbIE BO3MOXHOCTH ato- | Texymmii, yctasiii | [Ipesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-
MOB. CBsI3b 3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJ | OIpOC. valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html Buzeo-
C MX TEOMETPUYECKHM CTPOCHHUEM. ypoxk:http://school-collection.edu.ru/ Ypox
(POIII):https://resh.edu.ru/subject/lesson/6332/
12 | 27.09. [pencraBnennsi O KOMIUIEKCHbIX coeauHe- | Texymmii, ycrubiid | [Ipesentaius(MHO®OYPOK)https://infourok.ru/urok  prezentac-
HUSIX: COCTaB U HOMEHKJIATypa. orpoc. iya po_himii_na_temu_kompleksnye soedineniya 11 Kklass-589677.html
Bumeoypoxk:http://school-collection.edu.ru/
13 | 02.10. BeriectBa MoJIEKyNIApHOTO W HeMojekyssip- | Texymmii, yerueiid | Ypok(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-
HOTO CcTpoeHHsl. THIBI KPUCTAIUTHYECKUX pe- | ompoc. stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
IIETOK W CBOICTBA BEILIECTB. https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-
6926176
14 | 04.10. [ousitie o mucnepcHbix cucteMax. [pencras- | Texkymmi, yerusiii | [pesentarms (MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
JICHUE O KOJUIOMIHBIX PacTBOPAX. orpoc. dispersnie-sistemi-klass-3453293.html Buaeoypok: http://school-collection.edu.ru/
VYpoxk (LIB):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
VYpoxk (POLI):https://resh.edu.ru/subject/lesson/4939/
15 | 04.10. VcTiHHBIC PacTBOPBI: HAChINICHHbIe W HeHa- | Tekyumi, ycraeiid | [pesentamms (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
CBIIICHHBIE, PpacTBOPUMOCTb. | OIpOC. dispersnie-sistemi-klass-3453293.html Buaeoypok: http://school-collection.edu.ru/
Kpucramnoruaparsl. VYpoxk (LIB):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
Ypok (POIII):https://resh.edu.ru/subject/lesson/4939/
16 | 09.10. Crioco0b1 BBIPKCHUS koHreHTpanuu | Texkymmi, yerusiii | [pesenrarms (MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-rastvori-
pacTBOPOB. ompoc. sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html

Ne Jara ypoka Tema ypoka Buasbi u popmbl IIpumeuyanue (3J1eKTPOHHBIE 00pa3.pec-bl)
Ilnan dakr KOHTPOJIsA

17 | 16.10. Pewrenne 3amau ¢ ucnonb3oBaHueM mousTuil | Texymmii, ycrueiid | Perry EI'D:https://ege.sdamgia.ru/ Buneoypox:http://school-collection.edu.ru/
«MaccoBasi JOJIi PAaCTBOPEHHOIO BELIECTBA», | OINpOC.

«MOJIIpHas KOHICHTPALHSD

18 | 18.10. Knaccudukanus u HomeHknatypa Heopranu- | Texymmid, ycTHeiid | Buneoypok: http://school-collection.edu.ru/ TIpesentatus (MHDO-

YECKUX BELIECTB. orpoc. YPOK):https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-
himicheskih-soedineniy-1236894.html

19 | 18.10. Cucremaruzanus u o6o6menne 3Hanuit mo | Tekymwmit, yctHbiii | Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
temMe «CTpoeHue BemiecTBa. MHoOroo0Opasue | ompoc. klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-
BEIIIECTBY. teplovoy-effekt-himicheskih-reaktsiy

20 | 23.10. Koutponbaast pabota Ne 1 mo temam «Ctpoe- | Koutpomprasi pa- | Pemry EI'D:https://ege.sdamgia.ru/

Hue aroma. Ilepuonamueckuii 3akoH u Ilepuo- | 6oTa
JMYECKasi CHCTeMa XUMUYECKUX 3JIeMeHTOB [l
. MenneneeBa», «CTpoeHuEe BelIECTBa.
MHoroo0pasue BeeCTBY.
1.3. Xumuyeckue peakuuu (19 4., 1 KP, 3 I1P)

21 | 25.10. Knaccudukanus xumuueckux peakuuit B He- | Texymmii, ycrueiii | [Ipesentamus (MHD®OYPOK):https://infourok.ru/prezentaciya-11-klass-klassifikaciya-
OpPraHUYeCKOW M OPraHMYEeCKOH XUMHUH. 3aKOH | Ompoc. himicheskih-reakcij-5540433.html Buneoypoxk:http://school-collection.edu.ru/ Ypox
COXpaHEHHsI MaCChl BEIIECTB; 3aKOH COXpaHe- (11B):https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-

HUSL ¥ TPEBPAICHUS SHEPTUH TPH XUMHYE- reakc5/article Ypox (POII):https://resh.edu.ru/subject/lesson/4938/
CKHX PEaKIHsIX.
22 | 25.10. TemmoBsie 3ddexTsl xumuuecknx peakiuid. | Texymmit, ycrasiii | Vpok(SKmace):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-Kkinetika-
Tepmoxumudeckue ypaBHEHHUS. orpoc. 6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-
6964761
23 | 08.11. BerauciieHust 0 ypaBHEHHAM XUMUYECKuX pe- | Texkymmi, yerusiii | Pemry EI'D:https://ege.sdamgia.ru/
AKIMI U TEPMOXMMHUIECKIM YPABHCHHUSIM. orpoc.

24 | 08.11. CkopocTh XUMHYECKO# peakumnu, eé 3aBucu- | Texymmit, ycrusiii | [pesenranuns (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
MOCTH OT pa3INYHbIX GaktopoB. Karanus m ka- | ompoc. skorost-himicheskih-reakciy-klass-1040626.html Buneoypox: http://school-collec-
TAIU3aTOPHI. tion.edu.ru/ Ypoxk (I1B):https://app.onlineschool-1.ru/11-klass/himiya/skorost-

himicheskih-reakcij3/article https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

25 | 13.11. I'oMoreHHbIE ¥ TeTepOreHHBIE PEAKIIIH. Texywmit, yctHblil | Buneoypoxk:http://school-collection.edu.ru/

ompoc.

26 | 15.11. [paxtuueckas padora Ne 1 o Teme «Bnusuue | [Ipaktnueckas pa- | [pesentamus (MHOOYPOK):https://infourok.ru/prezentaciya-uroka-himii-v-klasse-
pa3nMyHbIX (PaKTOPOB HA CKOPOCTh XHMMHYe- | OorTa. faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html Buneoypok:
ckoii peakunm». Mucrpykrax o Th. http://school-collection.edu.ru/

27 | 15.11. O6patumebie 1 HeoOpaTumble peakuun. Xumu- | Texkymmit, ycrasiii | [pesenrauns (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-

YCCKOC PAaBHOBECHC.

orpoc.

skorost-himicheskih-reakciy-klass-1040626.html Bugeoypok: http://school-
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https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/

Jata ypoka

Tema ypoka

Buasbi u popmbl

IIpumeuyanue (3J1eKTPOHHBIE 00pa3.pec-bl)

Ilnan dakr KOHTPOJIsA
collection.edu.ru/ Ypoxk (I11b):https://app.onlineschool-1.ru/11-klass/himiya/skorost-
himicheskih-reakcij3/article https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

28 | 20.11. [paxtnueckas pabora Ne 2 1o Teme «Biusiaue | [paktuueckas pa- | Ypok(SAKmace):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-
pa3UUYHbIX (PAaKTOPOB HA MOJIOKEHUE XUMHUYe- | OOoTa. 6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
ckoro pasHoBecusi». MHcTpykTax no Th.

29 | 22.11. Onextponuruueckasi auccormanus. Cunbhbie | Texymmit, yetasiii | [pesenranns (MH®OYPOK):https://infourok.ru/prezentaciya-elektroliticheskaya-
" crnabbie 9IIEKTPOJIHTHI. Crenenb | ompoc. dissociaciya-klass-3049118.html Buneoypoxk: http://school-collection.edu.ru/
JHUCCOLMAIH.

30 | 22.11. Nonnoe mpoussenenne Bojbl. Cpena Bomubix | Texymmit, yetasiii | [pesenranus (MH®OYPOK):https://infourok.ru/prezentaciya-elektroliticheskaya-
pactBopoB. Bomoponamsiii mokasarens (pH) | ompoc. dissociaciya-klass-3049118.html Buaeoypox: http://school-collection.edu.ru/
pactBopa. Ypoxk(SKiacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-

7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767

31 | 27.11. Tuaponus coneit. Peakiuu, nporekarouue B | Texymmii, yctubiii | Bugeoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
pacTBOpax AIEKTPOIUTOB. orpoc. klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dis-

sonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
Ypoxk(SKiacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
7109506/gidroliz-solei-7126690

32 | 29.11. [pakrrueckas pabora Ne 3 o teme «Xumuue- | [Ipakrtuueckas pa- | Bungeoypoxk:http://school-collection.edu.ru/

CKHE PEaKIMd B PacTBOpPax DJIEKTPOIUTOBY». | OOTa.
Wuctpykrax no Th.

33 | 29.11. OKHCITUTETbHO-BOCCTAHOBUTENbHBIE peakiun. | Texymmit, ycrabiii | [Ipesenranus (MH®OYPOK):https://infourok.ru/prezentaciya okislitelno-

Bakueiinie OKUCIIUTEN U BOCCTAHOBHUTEIH. | OIPOC. vosstanovitelnye reakcii_11 klass-481851.htm Buneoypok: http://school-collec-
tion.edu.ru/ Ypox (LIB):https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-
vosstanovitelnye7/article https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

34 | 04.12. Mertox 3JeKTPOHHOTO (3JIEKTOHHO-HOHHOTO) | Tekymmi, yerusiii | [pesentamus (MHOOYPOK):https://infourok.ru/prezentaciya_okislitelno-
GanaHca. orpoc. vosstanovitelnye reakcii_11_Kklass-481851.htm Buneoypox: http://school-collec-

tion.edu.ru/ Ypoxk (I1B):https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-
vosstanovitelnye7/article https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

35 | 06.12. DNeKTpoITH3 PacTBOPOB U paciiaBoB BemiecTs. | Tekymwmit, yctHblil | Ypok(SKmace):https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-

orpoc. protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829

36 | 06.12. Pemrenue 3a1a4 pa3nuyHbIX THIIOB. Texymmit, yctueiii | Penry EI'D:https://ege.sdamgia.ru/

orpoc.
37 | 11.12. Pemenue 3a1a4 pas3iInyHBIX THITOB. Texymmit, ycrusiii | Penry EI'D:https://ege.sdamgia.ru/

Orpoc.
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http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

Jata ypoka

Tema ypoka

Buasbi u popmbl

IIpumeuyanue (3J1eKTPOHHBIE 00pa3.pec-bl)

Ilnan dakr KOHTPOJIsA
38 | 13.12. Cucremarusanus u o6o0menune 3Hanuit 1mo | Texymmit, yctaeiii | Bumeoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
TeMe « XUMHYECKUE PEaKIlum. orpoc. klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-
teplovoy-effekt-himicheskih-reaktsiy
39 | 13.12. KonTponsHas pabota Ne 2 o teme «Xumuue- | KontponsHast pa- | Pemy EI'D:https://ege.sdamgia.ru/
CKHE PEAKITII. Oora.
Pasnen 2. Heopranuueckasi xummus (54 4.)
2.1. Hemeraaasi (31 u., 1 KP, 3 IIP)
40 | 18.12. [Monoxenune HemeramwioB B Ilepuommdeckoit | Texymmit, yctasiii | [Ipesentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-nemetalli-
cucTeMe XUMHUYecKux 3jementoB J[. . Men- | ompoc. klass-2669698.html Buneoypoxk:http://school-collection.edu.ru/ Ypox
JiesieeBa M OCOOEHHOCTH CTPOECHHUS MX aTOMOB. (11B):https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article Ypox
Ddu3nUecKre CBONCTBA HEMETAIIOB. (POI10):https://resh.edu.ru/subject/lesson/5939/
41 | 20.12. Auotporus HeMeTaoB (Ha npuMepe Kucio- | Tekymmi, yerasiii | [pesentarms (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-nemetalli-
pona, cepbl, pocdopa u yrieposaa). orpoc. klass-2669698.html Buneoypoxk:http://school-collection.edu.ru/ Ypox
(I1B):https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article Ypox
(POI1):https://resh.edu.ru/subject/lesson/5939/
42 | 20.12. Bopopo: nonyuenue, pusuueckue u xumude- | Texymmid, yctHsiii | Bumeoypok: http://school-collection.edu.ru/
ckue cBoictBa. ['uapuabl. onpoc.
43 | 25.12. TayoreHsl: HAaXOXIeHUE B pUpoje, crocodsl | Texymmid, yctaeiii | Ypok (SKnacc): https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
nosyueHus, PU3n4eCKue U XUMUIECKUE CBOW- | Ompoc. 7269055/nemetally-viia-gruppy-7265030
CTBa.
44 | 27.12. TanorenoBogopoasl. Baxneiimme kucinopoxa- | Texymmii, yeraeiii | Ypok(SKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
COJIEpIKaIMe COETUHEHHSI TaJIOTEHOB. ompoc. 7269055/nemetally-viia-gruppy-7265030
45 | 27.12. JlaGopaTopHble W MPOMBIIUIEHHBIE crocobsl | Texkymmi, yerubii | Ypok(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
MOJTydEHHsI TAOreHoB. [IpUMEHEeHHe ranore- | Ompoc. 7269055/nemetally-viia-gruppy-7265030
HOB U UX COCAMHECHUM.
IT mosryroaue
46 | 10.01. Ipaktrueckas padora Ne 4. Pemenne skcne- | [Ipakruueckas pa- | Pemry EI'D:https://ege.sdamgia.ru/
PUMEHTaNBHBIX 337134 mo Teme «[ajsoreHsn. | GoTa.
MNucrpykrax no Th.
47 | 10.01. Kucnopon: nabopatopsbie u nmpoMbinuieHasie | Tekymmi, yerabii | Ypok(SAxmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
CIOCOOBI NoNTy4YeHus!, GU3NUECKHE U XUMHYe- | OIpoC. 7269055/nemetally-via-gruppy-7265029/re-b0ec05¢3-9505-4e21-afe0-9ebldda3d2b4
CKHE  CBOICTBa. Ozon.  IIpumeHenue
KHCJIOPOJIa M 030HA
48 | 15.01. OKcHIBl ¥ IEPOKCHIBI Texymmit, ycraeiii | Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
orpoc. klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
49 | 17.01. Pemrenue 3a1a4 pa3nuuHbIX THIIOB Texyuwmit, yctasiii | [Ipesenrauns (MHO®OYPOK):https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-
orpoc. klassi-825447.html
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https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://ege.sdamgia.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html

Jata ypoka

Tema ypoka

Buasbi u popmbl

IIpumeuyanue (3J1eKTPOHHBIE 00pa3.pec-bl)

Ilnan dakr KOHTPOJIsA
50 | 17.01. Cepa: HaxOXIEHNE B IPHPOJIE, ClIOcoOsI oy~ | Texymmit, ycrusiii | Ipesenranus (MH®OYPOK):https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-
YyeHus1, QU3MIECKHE ¥ XHMUYECKHE CBOMCTBA | OTPOC. klassi-825447.html Buneoypox (MHTE-
PYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/Kislorod-sera
51 | 22.01. CepoBomopo/, CyIbhu b Texymmii, ycrabiii | Ypok (MHO®OPMYPOK):https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-
ompoc. konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
52 | 24.01. Kucnopozacoaepxamue coeauHenus cepsl. | Texkymmit, yetasiii | Ypok (MHO®OYPOK):https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-
OCOOEHHOCTH CBOWCTB CEPHOM KHUCIIOTHI ompoc. tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
53 | 24.01. IMpakTryeckas padora Ne 5. Pemenue skcre- | I[Ipaktuueckas pa- | Pemry EI'D:https://ege.sdamgia.ru/
PUMEHTAJIBHBIX 3a/1a4 1o TeMe «Cepa u e€ co- | Oorta.
equHeHus». Mucrpykrax o Th.
54 | 29.01. A30T: HaXOXJICHHE B IPUPOJIE, CrIOcoObI mony- | Tekymmii, yerasiii | Bumeoypoxk:http://school-collection.edu.ru/ Bugeoypox(MHTE-
YyeHusl, GU3NUECKHE U XUMHUYECKHUE CBOWCTBA. | OIMpOC. PYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
AMMHAK, HUTPHUIBI nemetally/azot IMpesenranus (MH®OYPOK):https://infourok.ru/prezentaciya-azot-i-
ego-soedineniya-klassi-825492.html
55 | 31.01. Kucnopozaconepxamue coeaunenns aszora. | Texymmid, ycrueiii | [Ipesentamus (MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-azot-
OCo0EHHOCTH CBOWCTB a30THOM KUCIIOTHI orpoc. i-fosfor-6051540.html Buneoypok:http://school-collection.edu.ru/
Ypox(SKJIacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028
56 | 31.01. [Ipumenenue a3ota u ero coeauHenuit. A3or- | Texyumii, ycrueiii | [Ipesentamus (MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-azot-
HbIE YI00peHUSI ompoc. i-fosfor-6051540.html Buneoypoxk:http://school-collection.edu.ru/
Ypoxk(SdKiacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028
57 | 05.02. dochop: HaxoxaeHHe B mpupoje, cmocobbl | Texymmit, yerusiii | [pesenrauus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-azot-
norydeHust, GU3MIecKie U XUMHIECKHE CBOW- | Ompoc. i-fosfor-6051540.html Buneoypoxk:http://school-collection.edu.ru/
crBa. ®ochuasl u pochuH Ypox(dKacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028
58 | 07.02. Oxcuansl pocdopa, pochopcomepxarnue kuc- | Texymmi, ycrasiii | [pesenramus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-azot-
10161 Conu pochOpHOH KUCTIOTHI orpoc. i-fosfor-6051540.html Buneoypoxk:http://school-collection.edu.ru/
Ypox(SKiacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028
59 | 07.02. [pumenenne ¢docdhopa u ero coemunenumid. | Texkyumi, yeraeiid | [pesentamms (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-azot-
Docdopusle ynodpeHus orpoc. i-fosfor-6051540.html Buneoypoxk:http://school-collection.edu.ru/
60 | 12.02. [paxtuueckas pabora Ne 6. Pemenue skcne- | [Ipaktuueckas pa- | [pesentanms (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-elementi-

PUMCHTAIIBHBIX 3a/1a4 10 TeMe «A30T U ¢oc-
dhop m ux coenuHenus». Mucrpykrax mo Th.

oora.

ivgruppi-glavnoy-podgruppi-2533214.html Buneoypox:http://school-collection.edu.ru/
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https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
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http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
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https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
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Jata ypoka

Tema ypoka

Buasbi u popmbl

IIpumeuyanue (3J1eKTPOHHBIE 00pa3.pec-bl)

Ilnan dakr KOHTPOJIsA
61 | 14.02. Vritepos: HaxoXIeHHE B IPUPOJE, aioTpot- | Tekymmi, yerusiii | [pesentarms (MHO®OYPOK):https://infourok.ru/prezentaciya-k-uroku-elementi-
Hble MOAWU(UKAINK;, QUIMICCKHE M XUMHYE- | OMpoC. ivgruppi-glavnoy-podgruppi-2533214.html Bumeoypoxk:http://school-collection.edu.ru/
CKHE CBOHCTBA, IPUMEHECHNE Ypox(SKacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027
62 | 14.02. Oxcupn yraepoxa (Il), oxcun yriepoma (1V), | Texymmi, yerueiii | Ipesenranus (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-elementi-
yronbHask KUCJIOTA M e€ COITH orpoc. ivgruppi-glavnoy-podgruppi-2533214.html Bumeoypoxk:http://school-collection.edu.ru/
63 | 19.02. Perienue 3a1a4 pa3inyHbIX THIIOB Texymmii, yerubiii | Pemy EI'D:https://ege.sdamgia.ru/
ompoc.
64 | 21.02. Kpemuwuii: HaxoxaeHue B mpupone, cnocodbl | Texymmit, yerusiit | [pesenrauuns (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-elementi-
nosrydeHus, GU3MIeCKie U XUMHIECKHE CBOW- | Ompoc. ivgruppi-glavnoy-podgruppi-2533214.html Buneoypoxk:http://school-collection.edu.ru/
CTBa Ypoxk(SKiacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027
65 | 21.02. Oxcup kpemuusi(1V), kpemuueBas kucnora, | Texymmii, yerubiii | [pesenranus (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-elementi-
CHJTHKATBI orpoc. ivgruppi-glavnoy-podgruppi-2533214.html Buneoypox:http://school-collection.edu.ru/
Ypoxk(SKiacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027
66 | 26.02. IMpumenenne kpemHus W ero coeauHenuit. | Texymmii, ycraeiii | [Ipesentanus (MHD®OYPOK):https://infourok.ru/prezentaciya-k-uroku-elementi-
Crekiio, ero moJydeHue, BU/Ibl CTEKIIa orpoc. ivgruppi-glavnoy-podgruppi-2533214.html Bugeoypoxk:http://school-collection.edu.ru/
67 | 28.02. Peurenue 3a/1a4 pa3inuHbIX THIIOB Texywmii, ycrusiii | Pemry EI'D:https://ege.sdamgia.ru/
ormpoc.
68 | 28.02. Cucremaruzanusi u 0006meHne 3uanuii mo | Texymmii, ycrubiii | Pemry EI'D:https://ege.sdamgia.ru/
teme «Hemeramnbny o1npoc.
69 | 04.03. Kontponbnas padora Ne 3 mo teme «Heme- | KonrponsHas pa- | Pemry EI'D:https://ege.sdamgia.ru/
TaJIJIB) 6ota.
70 | 06.03. AHanu3 pe3yibTaTOB KOHTPOJBHON paboTel, | Texkymmi, yerusiii | Pemry EI'D:https://ege.sdamgia.ru/
KOPPEKIHsI OIHO0K onpoc.
.2. Merajuinl (23 4., 1 KP, 2 TIP)
71 | 06.03. Ionoxenwe metamwios B [lepuoanueckoit cu- | Texkymmi, yerusiii | Bumeoypox:http://school-collection.edu.ru/ (MHTEPYPOK): Ypoxk
CTeME XUMHYECKUX 21eMeHTOB. OCOOEHHOCTH | OIpOC. (11B):https://app.onlineschool-1.ru/11-klass/himiya/metally/article
CTPOCHHS 3JIEKTPOHHBIX 000JI0UEK ATOMOB Me-
TaJIOB
72 | 11.08. O6wme ¢usnueckue cBoiictBa MertamioB. | Tekymwmit, yctHblil | Buneoypok :http://school-collection.edu.ru/ Ypox (L1B):https://app.onlineschool-
[IpumMeHeHHne METa/uIOB B OBITY M TEXHHUKE orpoc. 1.ru/11-klass/himiya/metally/article
73 | 13.08. CrutaBsl MetaiutoB. Koppo3sust MeTamioB Texyumit, yctasiii | Ypok(POLI):https://resh.edu.ru/subject/lesson/4961/ TTpesenrauust (MHOPOYPOK):

orpoc.

https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metal-
lov-4703809.html Buneoypoxk:http://school-collection.edu.ru/
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Jata ypoka

Tema ypoka

Buasbi u popmbl

IIpumeuyanue (3J1eKTPOHHBIE 00pa3.pec-bl)

Ilnan dakr KOHTPOJIsA
74 | 13.03. Pemenue 3amay pa3IndHBIX THTIOB Texymmit, ycrusiii | Penry EI'D:https://ege.sdamgia.ru/
ompoc.
75 | 18.03. DIEKTPOXUMHUUCCKAM psin HanpsokeHuit me- | Texymmit, yerusiii | Vpok(POII):https://resh.edu.ru/subject/lesson/4961/ TTpesenranust (MHPOYPOK):
tamtoB. OOIIHe CIOCOOB! MOTYYCHUSI MeTal- | OTpoC. https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metal-
JIOB lov-4703809.html Buneoypoxk:http://school-collection.edu.ru/
76 | 20.03. O6ias xapakrepuctrka MetamioB |A-rpymmsr | Texymmit, yerusiit | [pesenrauuns (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
[eprou4ecKoil CHCTEMbl XUMHUYECKHX 3Jie- | Ompoc. metalli-gruppi-glavnoy-podgruppi-1919665.html Buneoypox: http://school-collec-
MenToB. HaTpuii u kanuit: nonydenue, Gpusu- tion.edu.ru/
YECKHEe M XUMUYECKHUE CBOWCTBA, MPHUMCHCHHUE
OPOCTHIX BEIIECTB M UX COCAUHCHHI
77 | 20.03. O6mass  xapaktepuctuka MmetawioB |IA- | Texymwmit, yerusiit | [pesenrauuns (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
rpynnel [lepuoanveckoil CHCTEMBbI XHMHUUE- | OIPOC. metalli-gruppi-glavnoy-podgruppi-1919665.html Bugeoypoxk: http://school-collec-
CKHX 3JIEMEHTOB. Maruuii U Kajibluii: monyde- tion.edu.ru/ Ypok(sIKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
HHe, (U3MYECKHE W XHMHYECKHE CBOMCTBA, metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
HPUMEHEHHE IIPOCTHIX BEIIECTB M HX COE/IMHE-
HH
78 | 01.04. JK€cTrocTh BOJIBI M CLIOCOOBI €€ yCTpaHEeHUs! Texymwmii, ycrusiii | [pesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-
orpoc. po-teme-zhestkost-vodi-453702.html
Ypox(SdKacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
79 | 03.04. AoMUHHI: TTONyUeHne, puznueckne u xuMu- | Texkymmi, yeraeii | Ypok(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
YECKHe CBOMCTBA, MPUMEHCHHE ompoc. 7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6¢cc74465-dfab-
4180-9339-a20ef511dc62 Tpesenranus (MHDO-
YPOK):https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
80 | 03.04. AmdoTtepHbie cBOMCTBA OKcUaa U ruapokcuaa | Texymmid, yetHsiii | Bugeoypoxk:http://school-collection.edu.ru/ Ypox(POIII):https://resh.edu.ru/sub-
AFOMUHUS, THIPOKCOKOMIUICKCH alfOMHHHS, | OMpPOC. ject/lesson/4960/
UX MPUMEHEHHE
81 | 08.04. Pemrenue 3a/1a4 pa3nuuHBIX THIIOB Texyumit, yctueiii | Penry EI'D:https://ege.sdamgia.ru/
ompoc.
82 | 15.04. [paktuueckas pabora Ne 7. Pemenue skcne- | [paktuueckas pa- | Ypok:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-
pPUMEHTAJIFHBIX 3ajad 1o Teme «MeTamisl | Oora. zadach-po-tiemie-mietally Buneoypox:http://school-collection.edu.ru/
raBHbIX noarpynmy. Macrpykrax no Th.
83 | 17.04. OO01as xapakTepucTuka MetayuioB nmobounsix | Tekymmit, ycrasiit | [Ipesentaums :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-
noarpyrnn  (B-rpymm) ITlepuomuueckoit cu- | ompoc. podgh.html Buneoypoxk:http://school-collection.edu.ru/
CTEMBI XMMUYECKHUX JJIEMCHTOB
84 | 17.04. dusnyecKkre ¥ XUMHUYECKUe cBoiicTBa xpoma | Texymmit, ycrusiii | Ipesenranus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-

€ro COQI[PIHCHPIFI, HX IMMPUMCHCHUC

Orpoc.

podgh.html Buneoypoxk:http://school-collection.edu.ru/ Ypox
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Jata ypoka

Tema ypoka

Buasbi u popmbl

IIpumeuyanue (3J1eKTPOHHBIE 00pa3.pec-bl)

Ilnan dakr KOHTPOJIsA
(AIKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/khrom-marganetc-7224312 https://www.yaklass.ru/p/himija/11-klass/kharak-
teristika-metallov-7200709/med-i-ee-soedineniia-7224310
85 | 17.04. Baxwneiiimue coenunennst Mmapranma. [lepman- | Texkymmi, yerusiii | [pesentarms :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-
raHaT KaJusi, €ro OKHUCIMTEIbHbIE CBONCTBA omnpoc. podgh.html Buneoypoxk:http://school-collection.edu.ru/
86 | 17.04. dusnyeckre U XUMHUYECKHE CBOMCTBa xkene3a | Tekymmit, yctabiil | [Ipesenranus MHDPOYPOK):https://infourok.ru/material.ntmI?mid=35890
U ero coeaunHenuii. [TonydyeHne U MpUMEHEHHE | OIPOC. Ypox(P3II):https://resh.edu.ru/subject/lesson/3534/
CILJTABOB JKelie3a
87 | 22.04. dusnvecKkre ¥ XUMHYECKHE CBOMCTBA Meau U | Texymmi, ycerueiii | [lpesenrarus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-
€€ COeIMHEHNH, UX MPUMEHEHHE ornpoc. podgh.html Buneoypox:http://school-collection.edu.ru/
Ypox(SKiacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/khrom-marganetc-7224312 https://www.yaklass.ru/p/himija/11-klass/kharak-
teristika-metallov-7200709/med-i-ee-soedineniia-7224310
88 | 24.04. dusnveckue U XuMHUYeCKre cBoiicTBa nuHKa U | Tekymmii, yerusiii | IIpesentanus (MHO®OYPOK):https://infourok.ru/material.htmI?mid=35890
€ro CoeIMHEHH, X npuMeneHue. ['uapokco- | omnpoc. VYpoxk(SKiacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
KOMIIICKCHI ITHKA 7200709/zhelezo-i-ego-soedineniia-7224313 https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
Ypox(P3II):https://resh.edu.ru/subject/lesson/3534/
89 | 24.04. Ipakriueckas padora Ne 8. Pemenne skcne- | [Ipakrtuueckast pa- | Pemry EI'D:https://ege.sdamgia.ru/
PHMEHTANBHBIX 3a1a4 10 Teme «Metasubsl mo- | 6oTa.
60unbIX noarpynm». MuctpykTax mo Th.
90 | 06.05. Pewienue 3a/1au pa3nuuHbIX THIIOB Texymmit, yctasiii | Penry ET'D:https://ege.sdamgia.ru/
orpoc.
91 | 06.05. O600imenre U cucteMaTu3zans usydenHoro | Texyiuumi, ycrtaeiii | Pemry EI'D:https://ege.sdamgia.ru/
Marepuaa mo reme «MeTamib» orpoc.
92 | 08.05. KonrponsHass padora Ne 4 mo teme «Me- | Koutponehas pa- | Perry EI'D:https://ege.sdamgia.ru/
TaJIIBD) 6ora.
93 | 08.05. AHanus pes3ysbTaToB KOHTPOJbHOM pabotsl, | Texymmid, yctusiid | Perry EI'D:https://ege.sdamgia.ru/
KOPPEKIHsI OIIHO0K onpoc.
Paznen 3. Xumus u sxu3ub (9 4.)
3.1. MeToapl no3HAHUSL B XUMHHU. XUMHUS U KM3Hb (9 4.)
94 | 08.05. PoJip xumuu B obecniedueHnd ycrodunsoro pas- | Tekyumii, yeraeiid | Ypok (LIB):https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-
BUTHS yenoBedecTsa. [IoHsATHE O HAy4HBIX Me- | Ompoc. proizvi/article Ypox(P3OL):https://resh.edu.ru/subject/lesson/3514/
TOAAX MCCIICIOBAHUsS BELIECTB
95 | 13.05. Hayunble npuHuunel opranusauuu xumude- | Tekymmi, yerasiid | Ypok (LIB):https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-

CKOI'0 IMpoOu3BOJACTBA. HpOMI)IHIJ'IeHHLIG CIIO-
COOBI NoJiyucHus BaKHCHIIINX BCIICCTB

orpoc.

proizvi/article Ypox(P3OL):https://resh.edu.ru/subject/lesson/3514/
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https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://infourok.ru/material.html?mid=35890
https://resh.edu.ru/subject/lesson/3534/
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://resh.edu.ru/subject/lesson/3534/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/

Ne Jara ypoka Tema ypoka Buasbi u popmbl IIpumeuyanue (3J1eKTPOHHBIE 00pa3.pec-bl)
Ilnan dakr KOHTPOJIsA
96 | 15.05. XuMudeckoe — 3arpssHeHHe — OKpykaromied | Tekymmi, yctHbli | Bumeoypox:http://school-collection.edu.ru/
CpEIbl M €T0 MOCIIEACTBHS ompoc.
97 | 15.05. XuMmust u 310poBbe yeoBeka. JlekapcTBennsie | Tekymmi, yersii | Bumeoypok:http://school-collection.edu.ru/ Tpesenrarus (MHDO-
cpencra orpoc. YPOK):https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-
3157847.html
98 | 20.05. Xumus mud. Porb xumun B obecrieuennu mi- | Texkymmi, yeraeiii | [pesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-na-temu-himicheskie-
11eBOM 6E30MaCHOCTH ompoc. veshestva-stroitelnye-i-podelochnye-materialy-4711080.html Bumeo-
ypok:http://school-collection.edu.ru/ Tpezenramnus (MHDO-
YPOK):https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-
3157847.html
99 | 20.05. Kocmernueckue u maporomepusie cpeactsa. | Tekymmit, yctsiii | Bumeoypoxk:http://school-collection.edu.ru/ Tlpesenrarus (MHDO-
BoIToBast Xumus orpoc. YPOK):https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-
3157847 .html
100 | 20.05. Xumus B ctpoutenbcTBe. Baxkueimue crpou- | Texymmii, ycrusiii | [Ipesentamus (MHD®OYPOK):https://infourok.ru/prezentaciya-na-temu-himicheskie-
TENbHbBIE U KOHCTPYKIIMOHHBIE MATEPHAIIBI orpoc. veshestva-stroitelnye-i-podelochnye-materialy-4711080.html Buneo-
ypoxk:http://school-collection.edu.ru/ Tpe3enrarus (MHDO-
YPOK):https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-
3157847 .html
101 | 22.05. Xumust B cenibCkoM xo3siicTBe. Opranuueckue | Texymmii, ycrubiii | [Ipesentanus (MHO®OYPOK):https://infourok.ru/prezentaciya-na-temu-himicheskie-
U MUHEpaJIbHbIC YI00peHHs ompoc. veshestva-stroitelnye-i-podelochnye-materialy-4711080.html Bumeo-
ypok:http://school-collection.edu.ru/ Tlpezenramnus (MHPO-
YPOK):https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-
3157847.html
102 | 22.05. Cucremaruszanusi 1 0000meHre 3Hanuii mo | Texyrmmi, ycraeiii | Pemry EI'D:https://ege.sdamgia.ru/

TEMC

orpoc.
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus, 10 kimace/ Epemun B.B., Ky3smenko H.E., Tepennn B.U., [Ipo3nos A.A., Jlyaun B.B.;
non penaknueii Jlynuna B.B., O01mmecTBo ¢ orpaHU4eHHON 0TBETCTBEHHOCTHIO «/[PODAY; Ak-
nuonepHoe obuiectBo «M3narensctBo «IIpocBemienue.

Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [lpoznoB A.A., Jlyaun B.B.; mox penakiueit
Jlynuna B.B., OOmiecTBO ¢ orpaHU4eHHOM OTBETCTBEHHOCThIO «JIPODA»; AknuoHepHoe 00-
niectBo «M3narenscTBo «IIpocBemenuey.

METOAUYECKHUE MATEPUAJIBI VI YYUTEJIA

Ho6portun . 0. Koarponupyromas GyHKIHS MIKOJIBPHOTO XUMUYECKOTO dKCIIepuMeHTa // Xu-
mus B mkone. — 2017. — Ne 3.

Epeirun 1. I1., Hlumkus E. A. Mertoauka pemenns 3a1a4 0 XUMHAU: y4e0. TocoOue st CTy-
JICHTOB TIeJl. HH-TOB 110 OMoJ1. 1 XxuM. cnenl. — M.: [IpocBemenue, 1989. — 176 c.

3notHUKOB . I'. XUMHUECKUI SKCIEPUMEHT Kak crienupuieckuii meroq ooyuenus // IlepBoe
ceHTs10ps. — 2007. — Ne 24.

Momuanosa . H., Cractuaa M. I'. KonmnyecTBeHHBIE OTHOLIEHUS B XUMUH // XUMHS IS IIKOJIb-
HUKOB. — 2020. — Ne 4.

O6mas meroauka oOydenus xumuu B mkoje / P. I'. Banosa, H. A. I'opoawnona, . FO. [106-
potuH | 1p.; nox pea. P. I'. MBanosoii. — M.: JIpoda, 2008. — 319 c. (Poccuiickas akagemus
00pa3oBaHUs — YUUTEIIO).

Kasepuna A.A., MBanoBa P.I'. I'n. HopmaTtuBHas 6a3a xumuueckoro oOpa3oBaHUs B cpelHEH
HIKOJIE.

Xumus. Perenne 3aaHuil TOBBIILIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTU. Kak moiyuuts Mak-
cumanbHbIN Oann Ha EI'D: yueb. mocobue / A. A. Kasepuna, I'. H. Monuanosa, H. B. CBupu-
nenkoBa, C. B. CraxanoBa. — M.: Unrennexr-Llentp, 2015. — 216 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

©CoNo~wWNE

(PDII) https://resh.edu.ru

VYpok (Hemoprau) https://nsportal.ru

(SKmacce) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[pesentamus (Mudoypox) https://infourok.ru
bubnuoreka IIOK https://m.edsoo.ru

[Mpesenrarus (3uanuno) https://znanio.ru

Pemry EI'3: https://ege.sdamgia.ru/

VYpoxk : https://urok.1sept.ru

10 VYpok, npesentanuu:https://multiurok.ru
11. Ypox(®OKCDOPI):https://foxford.ru
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