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IHOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma 1o XMMUH Ha YPOBHE CPEAHETO 00IIET0 00pa30BaHMUsI COCTABICHA HA OCHOBE:

- QenepanbHON paboyei mporpaMMbl cpenHero oomero odpazoBanus mo xumun (s 10-11 kmacco) (6a3oBeiit ypoBens) 2023 r.;

- @exepanbHON OCHOBHOI 00pa3oBaTeNbHON MporpaMMont cpeanero obmero odpasoBanus (I[Tpukas Munmncrepcrsa npocsemerns Poccuiickoit @eneparun ot 18.05.2023 Ne 371 «O6
yTBepxkIeHUH (eaepaipHoil 00pa3oBaTeNbHON IPOrpaMMBbI CpeTHEro oomiero oopasoBanus» (3apeructpuposat 12.07.2023 Ne 74228);

- TpeboBanwmii k pe3yibraram ocBoernss OOIT COO, npeacranenHsix B PI'OC COO (yrBepxkneH nmpukazom Munnpocsemenust PO or 31.05.2021 r. Ne287);

- Konuenmmu npenopaBanust ydeOHOro mpenmera «XUMHsS» B 00pa3oBaTeNIbHBIX opraHuzanusx Poccuiickoli ®enepanuny, peanu3yoOnUX OCHOBHBIE 0011e00pa3oBaTeIbHbIC
nporpammsl (y1B. Pemienuem Kosmnerun Munnpocseuenust Poccun, mporoxos ot 03.12.2019 N ITIK-4Bn);

- IIporpammsel Bociutanusg MBOY JIBunckas COII Ne28.

Hannast nporpamma coctaniera Ha ocHoBe Jlunuu YMK: Xumus. I'adpuensin O. C., Octpoymos U. I'., Caaakos C. A. (10-11) (ba3oBblii)

Hcnonp3yemble yueOHUKH n3naTenbeTBa «IIpocBermenune»:

- Yueonuk «Xumua» 10 knace, l'adpuensin O. C., Octpoymos U. I'., Craakos C. A. u ap. Yuebnuk 10-To KI1acca 3HAKOMHUT CTapIICKIACCHUKOB C 0OTaTBIM MHPOM OPTaHHYECKHUX
BEILECTB M PEATN3YET HACIO B3aUMOCBA3M XUMHIECKOTO CTPOCHHUS STHX BEIIECTB C X CBOHCTBAMH M IPUMEHCHHEM.

- Yueonuk «Xumus» 11 kaace, I'adpueasun O. C., OcrpoymoB H. I'., CragkoB C. A. u ap. Conepxanne ydeOHmKa 11-ro kimacca crmocoOCTByeT (OPMHPOBAHUIO SIUHOU
XMMHUYECKOI KapTHHBI MUPA Y BBIITYCKHUKOB CPEIHEH IIKOJIBI ITyTEM PacCMOTPEHHUS OOIINX AJISI HEOPIraHMIECKOW M OPraHWIeCKOW XUMHH TTOHATHH, 3aKOHOB W TEOPHH.

3apepiiénnas npeamerras nuaust YMK O.C. [NabpuensHa no XuMuu paspabotana B cooTBeTcTBuHM ¢ TpeboBaHmsmu OI'OC cpemnero obuiero odpaszoBaHus. YUCOHHUKH JTHHUU
BKJIIOYeHbl B DeiepanbHblil epeueHb U PEKOMEH/IOBaHBI K HCIOJIB30BaHUIO B 00IIe00pa3oBaTebHbIX opranu3anusax. CoxepxkaHue Kypca BBICTPOSHO JIOTHYHO U JIOCTYITHO B COOTBETCTBUU C
CHCTEMHO-/ICSITEJIbHOCTHBIM TOAX0/I0M Ha OCHOBE HMepapXuu yueOHbIX npobieM. CoueTaHue TPaJUIMOHHOW KOHIEMIMU B COAEPIKaHWU Kypca U METOAWKH IpOOIEMHOro 00y4eHHs, 1mojaua
Marepuasa B JIOTUKE HAyYHOTO MO3HAHUS CIIOCOOCTBYIOT JIOCTHIKEHHUIO TIPEIMETHBIX i METAPEIMETHBIX PE3YJIbTATOB OCBOCHUS Kypca XMMHUH Ha 6a30BOM ypoBHe. TeopeTuueckue ToJIoKEeHUS
Kypca IIUPOKO MOAKPENJICHbI IEMOHCTPAI[HOHHBIMU XUMHUYECKUMH DKCIIEPUMEHTaMH, J1aOOPAaTOPHBIMU OIBITAMU M NPaKTUYeCKUMHU pabotamu. [IpuBenéunsie nocne naparpadoB BOIPOCH U
3aJjaHusl TI03BOJISIIOT C(hOPMHUPOBATH JOCTATOYHBIN NepeueHb YMEHUH 1 komneTeHnuil. C 1esbio TOBBIIEHHS Y4eOHOH MOTHUBALMK CTApIICKIACCHUKOB B COAEPKAHUU Kypca OCYIIECTBISICTCS
UHTETpAIisl C TMPEIMETaMH ECTECTBEHHO-HAYYHOTO W TyMaHUTApHOTO LWKJIOB, CTPYKTYpHpOBaHWE 3amaHuii mo pyOpukam: "IlpoBepbre cBom 3HaHmsa", "IIpumeHnTe cBOM 3HaHWA",
"Hcnionp3yiiTe TOMOTHUTENbHYIO MH(DOopManuio”. st OCTH)KEHHS JIMYHOCTHBIX PEe3yJbTaTOB OOy4YeHHS B Y4€OHHKE PACKPHIBACTCS POJIb POCCHHCKMX XMMHKOB B CTAHOBJIEHHHM MHPOBOH
HayKH, OCBEIA0TCS] COBPEMEHHBIE HANPABIICHHS PAa3BUTHS HAYKH M TEXHHUKH, PACKPBIBAIOTCS CBSA3M M3Y4aeMOT0 MaTepralia ¢ pa3IndHbIMHI BUIAMU TPO(GECCHOHATIBHON AEATEIHHOCTH.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O NIPEAMETA «XUMMUWSI»

XumMuaeckoe o0pa3oBaHKe, Oy4aeMO€e BBITYCKHUKAMH CPEIHEH IIKOJIbI, SIBISETCS HEOThEMIIEMOI YacThio NX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIONINM 3TAllOM PEeaTH3aIiK Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX LEHHOCTEH, NPHUCYIIMX I[EJIOCTHONH CHUCTEME XMMHYECKOro 00pa3oBaHWSA. OTH LEHHOCTH KAacaroTCsl IO3HAHUS 3aKOHOB IIPHPOJBI,
(hopMupOBaHHS MHPOBO33pPEHHS U OOIIEH KyJIbTyphl YeJIOBEKa, a TaKXKe JKOJIOTHUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/0pPOBBIO M MPHUPOIHOI cpene. PeammsyeTcs XxuMudeckoe
o0pa3oBaHKe y4yaluxcs CpeAHeH MIKOJbI CPeICTBAMH YUeOHOTO NpeMeTa « XUMHUs», COAEPIKaHNE U MOCTPOSHHE KOTOPOTO ONPEEIICHbl B MPOrpaMMe ¢ y4€ToM criequ(UKn HAyKH XUMUH, e€
3HA4YeHHUs B MTO3HAHWHU IPUPOABI B MaTEPHUAIbHO KU3HU OOIIECTBa, a TaKKe ¢ yIETOM O0IIMX LieNel U MPUHIUIIOB, XapaKTePHU3YIOIINX COBPEMEHHOE COCTOSTHHE CUCTEMBI CPETHEro 0011ero
oOpasoBanus B Poccuiickoit @eneparyu. Tax, Hanpumep, npu GOPMUPOBAHUN COAEPIKAHUS MTPeaMeTa «XUMU» YUTEHBI CIeTyIONIHe MOJOKEHHS 0 clieliudrKe U 3HAYCHUH HAYKH XUMUH:

- XUMUS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK MI'PAeT 0COO0YI0 POJIb B COBPEMEHHON ITMBIIIM3AINH, B CO3JJaHUH HOBOM 0a3bl MaTepHalbHOM KyIbTypbl. OHa BHOCUT CBOM BKJIAJ B
(hopMHpOBaHUE PaMOHAIILHOTO HAYYHOT'O MBIIUICHHS, B CO3/1aHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY’KafolIeM MHUpPE KaK O €JHUHCTBE IIPUPOJIBI U YeJIOBEKA, KOTOpoe (hOpMHUPYETCS] B XUMUHU
Ha OCHOBE ITOHNMAaHUsI BEIIECTBEHHOTO COCTaBa OKPY’KAIOIETO MUPa, OCO3HAHHS B3aMMOCBS3H MEXK]Iy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMHU 00JIACTAMH NTPUMEHEHHS.

- TecHo B3aMMOAEHCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMHS CTajla HEOTHEMJIEMOM YacThbl0 MHUPOBOH KYJIbTYphl, HEOOXOJMMBIM YCIOBHEM YCHEUIHOTO TPYAa W >KU3HU
Kax7oro uieHa obmectBa. CoBpeMeHHasi XMMHs KaK HayKa CO3HWJAaTelbHas, Kak HayKa BBICOKHX TEXHOJOTHH HalpaBiIeHa Ha pelIeHHE TI00aNbHBIX MPOOJEM YCTOWYHMBOTO pa3BUTHUS
YeJIOBEUECTBA — CHIPHEBOH, IHEPreTHUECKOH, TUIIEBOH, IKOJIOTHYECKOH O€30I1aCHOCTH 1 OXPaHbI 3J0POBBSL.

B cootBerctBuM ¢ o6mmMu nenasiMu v npuHounamMu COO coneprkanne npenmera «Xumus» (10—11 xiacesl, 6a30BbIi ypOBEHb M3YU€HHs]) OPUEHTUPOBAHO MPEHMYIIECTBEHHO Ha
OOMIEKyNbTYpPHYIO MOJITOTOBKY O0yYaromuXcs, HEOOXOIUMYIO UM ISl BEIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEITHOTO BKIIFOYECHHUS B KU3Hb COLIMYMA, IIPOIOJDKEHUS 00pa30BaHUS B
Pa3NUYIHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMHEH.

CoCTaBIISIOIUMHE TIpeIMeTa «XUMIS ABISIOTCS 0a30BbIe Kypchl — «Opranndeckas XuMuss» U «O0mas ¥ HeopraHudecKkast XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJEPKAaHUSA KOTOPBIX
SBIISTIOTCSI OCHOBBI 0a30BOM HAYKH: CHCT€Ma 3HAHUH 110 HEOPTraHWYECKOH XMMUH (C BKIIIOYCHNEM 3HAHUK M3 00IIel XMMHN) M OpraHndecKoil XxumMun. @OpMHUpOBaHIE JaHHON CHCTEMbI 3HAaHUN
IpY U3y4YeHHUH TIpeMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3Ms BEIIECTB HA OCHOBE OOITNX MOHATHH, 3aKOHOB M TEOPHH XFMUH.


https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!124843
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!68985
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!68985

CrpykTrypa comepkaHusi KypcoB — «Opranndeckast xumus» n «OOmas u HeopraHudeckass XUMus» c(hOpMHpPOBaHA B MPOrpaMME Ha OCHOBE CHCTEMHOTO ITOAXOMA K H3yYCHHUIO
yueOHOrO Marepuaga M OOYCIOBIEHa HCTOPHYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUI Ha ONPENEIEHHBIX TEOPETHYECKMX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XHMMHH BEILIECTBA
paccMaTpuBarOTCsl Ha YPOBHE KJIACCHYECKOW TECOPHUH CTPOCHUS OPTraHMYECKHX COCIMHEHHH, a TaKXKEe HA yPOBHE CTEPEOXMMHUYCCKHX M 3JIEKTPOHHBIX NPEICTaBJICHUN O CTPOCHHH BEIIECTB.
CeeneHnsa 00 M3y4aeMbIX B Kypce BELIECTBAX HAIOTCS B Pa3BUTUH — OT YTJIIEBOJOPOAOB IO CIOKHBIX OHOJIOTHUECKH aKTHBHBIX COCIUHEHHWH. B Kypce opraHMYecKoil XMMHHU MOIYy4aroT
pasButue cHOpMHPOBAHHBIE B OCHOBHOH ILIKOJIE IIEPBOHAYAJIbHBIC MPEACTABICHUS O XMMHUUYECKOHN CBSI3H, KIACCH(UKAIIMOHHBIX NMPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEILIECTB OT MX
CTPOCHUS, 0 XUMHUYECKOH pEeaKIUH.

[Ton HOBBIM yriioM 3peHUs B IpenMmere «XUMHs» 0a30BOTO YPOBHS PaccMaTpUBAeTCsl M3YYEHHBIH B OCHOBHOH IIKOJIE TEOPETUUECKHH MaTepuas U (aKTOJIOTMYECKHE CBEICHHUS O
BEILlECTBAaX U XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01mas 1 HeopraHn4eckasi XUMUsD yJalliuMcsl IPeJoCTaBIIeTCsS BO3MOXXHOCTh OCO3HATh 3HAYSHUE TIEPUOJMYECKOTO 3aKOHA C
00IETeOPETUUECKUX U METOJ0JIOTHYECKHUX MO3UIHH, ITy0)Ke MOHATh HCTOPUYECKOE H3MEHEHUE (DYHKIMH 3TOro 3aKoHa — OT 0000maroniel 10 00bICHAIONIEH 1 NPOTrHO3UPYIOIIEH.

Envnas cucrema 3HaHMH O BaKHEHIIMX BELIECTBAaX, UX COCTaBE, CTPOCHHM, CBOMCTBAX M NPHUMEHEHHMH, a TaKXKE€ O XUMHUYECKHUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
HpoTeKaHus AomosHseTcss B Kypcax 10 m 11 kimaccoB aneMeHTaMHM COJCp)KaHHSA, MMEIOUIMMH KyJIbTYpPOJIOTHUSCKHH W MPUKIATHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHHMAHHUIO
B3aMMOCBSI3H XHMHH C JPYTHMH HayKaMH, PACKPBIBAIOT €€ POJIb B MO3HABATEIBHON U MPAKTHUECKOI ESTENFHOCTH YEI0BEKA, CIIOCOOCTBYIOT BOCIUTAHHIO YBaXKEHHS K MIPOIIECCY TBOPYECTBA B
00J1acT! TEOpHU M MPAKTHIECKUX NPHIIOKECHUH XMMHUH, IOMOTAIOT BHIITYCKHUKY OPHEHTHPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIEMax, CBSI3aHHBIX C XUMHUCH, KPUTHUECKN
OCMBICIIUBAaTh MH(OPMANNIO W MPUMEHATH €€ Ul IMONOTHEHHS 3HAHUM, PEHICHUs] MHTEIUIEKTYAIbHBIX M SKCIEPUMEHTAIBHBIX HCCIEIOBATENbCKUX 3a/1ad. B memoM coxmepxanue ydeOHOTO
npenMeTa «XUMHSD» JAHHOTO YPOBHS M3YUCHHSI OPHEHTHPOBAHO HA (DOPMHUPOBAHKE y YUYAIMXCS MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHUS (PHUIIOCOPCKUX HAEH, TAKUX KaK: MaTepHAIbHOE
€IMHCTBO HEOPTaHWYECKOTO W OPTaHMYECKOTO MHpPa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB MX COCTABOM M CTPOEHHEM, MIO3HABAEMOCTh NPHUPOAHBIX SIBICHUIN IyTEM SKCHEPHMEHTA U PELICHUS
MPOTUBOPEUUI MEXKAY HOBBIMH (paKTaMH U TEOPETHYECKUMH MPEIIOCHUTKAMH, OCO3HAHUE POJIM XMMHUH B PEILICHUU DKOJIOTHYECKHUX MPOOJIEM, a TaKkKe MpobsieM cOepeKeHNs] YHEPreTHIECKIX
PecypcoB, CHIPbsI, CO3IaHMSI HOBBIX TEXHOJIOTHH U MaTepHaoB.

B maHe penieHus 3amad BOCIUTaHHS, Pa3BUTHA U COLMANM3AMKM OOYYalONIMXCs NPUHATHIE MPOTPAMMOM IMOJXOJBI K OIPEICNCHUIO COJACPXKaHUS M IOCTPOCHUS IpeaMera
npeaycMaTpuBaloT (GopMUpOBaHKE Y yUalUXCsl YHUBEPCAIBHBIX YUeOHBIX JEHCTBHIM, MMEIOIIMX 0a30BOE 3HAUCHHE JJIsl PA3JINUHBIX BUJIOB EATENILHOCTU: PElIeHHs NpoOJieM, OUCKa, aHAIN3a
1 00paboTku nHGopMaLuK, HEOOXOIUMBIX JUIsl IPHOOPETEHHMS ONBITA TPAKTUYECKOW M UCCIIe0BATEIbCKOM ACATEIBHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B TIO3HAHUU XHUMUH.

Opranuzanust 00pa30BaTENbHOW JAESATENBHOCTH IO y4eOHOMY IpEAMETY «XHMHA» OCYIIECTBISIETCS C WCIOJIb30BaHHEM OOOPYHOBAHHUS IIEHTpa E€CTECTBCHHO-HAYYHOH U
TEXHOJIOTHYEeCKOl HanpaBieHHocTel «Touka pocTay.

HEJHU U3YYEHUSA YYEBHOI'O IPEAMETA «XUMMSI»

I'maBHBIMU LENSIMH U3YYEHUS MIpeaAMeTa «XUMHUS» B CpeHEH MIKole Ha 6a30BOM YPOBHE SIBIISIOTCS:

- (QopmupoBaHHe CHCTEMBl XMMHUYECKHMX 3HAHWH Kak Ba)KHEWIIEH COCTaBIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpAa, B OCHOBE KOTOPOH JIeKaT KIFOYEBHIE ITOHATHS,
(yHnaMeHTaIbHbIE 3aKOHBI U TEOPHH XUMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHNE W TIOHMMaHHE CYIIHOCTH JOCTYITHBIX 0000MIEHNI MUPOBO33pPEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpUeH
UX Pa3BUTHUS U CTAHOBJICHUS;

- (hopMHpOBaHNE U Pa3BUTHE MPEICTABICHUH O HAyYHBIX METO/JaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIMi, HEOOXOAUMBIX I MPHOOPETeHUsT YMEHUI OpHEHTHPOBATHCA B MUpE
BEIIIECTB ¥ XMMUYECKUX SIBJICHUH, IMEIOIINX MECTO B IPUPOJE, B MPAKTHUECKON U MOBCETHEBHOI KU3HH;

- pa3BUTHE yYMEHHMH W CIOCOOOB ESATENHHOCTH, CBS3aHHBIX C HAOJIOJEHHEM M OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIIOJEHHEM MpaBuil 0E30I1acHOrO OOpalleHusl ¢
BEIIIECTBAMH.

Hapsnay ¢ aTuM cozmepkaTesbHas XapaKTepUCTHKa IeNieil W 3a/ad W3ydeHHs IpeaMeTa B IIporpaMMme yTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH IIPHOPUTETAMHU B
cucrteMe ooOmiero cpemHero ooOpaszoBanus. CerofHs B IPENOAAaBAaHMM XHMHUH B OONbIIEeH CTENEHM OTAAETCS NPENNOYTCHHE IPAKTUUECKOH KOMIIOHEHTE COJEpKaHUs OO0y4eHWUs,
OPHEHTHPOBAaHHON Ha IOJrOTOBKY BBIITyCKHMKA IIKOJIBI, BJIAJICIOIIETO HE HAaOOpPOM 3HaHMH, a (PyHKIMOHAJIHHOW TPaMOTHOCTBIO, TO €CTh CHOCOOaMH M YMEHUSIMH aKTHBHOTO HOJyYCHHS
3HAHUH U IPUMEHEHUs] UX B PEAIbHOM JKU3HU JUIA PELIEHUs] MPaKTUYEeCKUX 3a/1a4.

B 37011 CBSI3M U N3y4YeHNH ITpeaMeTa «XUMHUD) JOMUHHUPYIOIIee 3Ha4YeHHe TPUOOPETAIOT TaKKe EIH U 33a7a4H, KaK:

- ajanTanus 0OyJarouMXcst K YCJIOBUSAM JTMHAMHYHO Pa3BUBAIONIETOCS MUPA, (JOPMUPOBAHUE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOPa30BaHMIO, COTPYAHUUYECTBY,
CaMOCTOSITEIbHOMY IIPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX dKH3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU U UX MIPUMEHEHUEM;

- (hopMupoBanme y 00ydJarOMMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), IMEIOMINX YHUBEPCATFHOE 3HAUCHHUE JUIS PA3JIMYHBIX BHIIOB JEATEIHHOCTH: PEIICHHUS MpobieMm,
TIOWCKa, aHamu3a U 00paboTku MH(pOpMAIH, HEOOXOAUMBIX AJIS MPHOOPETEHNUS ONBITA IEATSIFHOCTH, KOTOpas 3aHUMAeT BAKHOE MECTO B IIO3HAHUH XHMHHM, a TAaKXKe I OICHKH C TO3UIUI
3KOJIOTHYECKOH 0e3011aCHOCTH XapaKkTepa BIUSHHS BEIIeCTB M XMMUYIECKHUX ITPOIIECCOB Ha OPTaHM3M YeJIO0BEKa M MIPUPOIHYIO CPEeay;



- pa3BHUTHE MO3HABATECIFHBIX MHTEPECOB, NHTEIICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYHYaIOIIUXCS: CHOCOOHOCTH CaMOCTOSITENIFHO MPHOOPETaTh HOBBIC 3HAHUS 110 XMMHUH B
COOTBETCTBHH C JKU3HCHHBIMH ITOTPEOHOCTSIMH, HCIOJB30BaTh COBPEMEHHBIC HWH(GOPMAIMOHHBIE TEXHOJIOTHMHM A TOMCKAa W aHalu3a y4eOHOM M HaydHO-TIONMyJSpHONH HH(pOpMannuu
XMMHYECKOTO COJECPIKAHMS;

- (opMupoBaHHe U pazBUTHE Y OOYUAIOIIUXCS aCCOIMATUBHOTO W JIOTHYECKOTO MBIIIICHUS, HAOMIOJaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOAWMEL, B
YaCTHOCTH, NIPY IUIAHUPOBAHUU U IIPOBEACHUH XUMHYECKOTO HKCIIEPUMEHTA;

- BOCHHUTaHWe Yy oOy4arommxcs YOEeKIEHHOCTH B TyMaHHCTHYECKOW HANpaBIEHHOCTH XUMHH, €€ Ba)XKHOH pOJIM B PEUIEHWH TJI00aNbHBIX NPOOJeM palMOHAIBEHOIO
MPUPOIOTIONB30BaHNS, OMIOJIHEHHS YHEPTeTHYECKUX PECYPCOB U COXPAHEHUS IPUPOIHOTO PAaBHOBECHS; OCO3HAHMSI HEOOX0IMMOCTH OEpEeXXHOT0 OTHOIIEHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a
TaKKe MPHOOPETEHUs OIIbITa HCIIOJIB30BAHUS MOTYUEHHBIX 3HAHUH JJIsl IPUHATHS TPAMOTHBIX PELICHUH B CUTYalMAX, CBI3aHHBIX C XUMHUYECKUMHU SIBICHUSAMHU.

Lenu 1 3amaum U3y4eHUs NpeaMera «XUMHUs MOIYYWId MOAPOOHYI0 METOJMYECKYI0 MHTEPIpETalio B paszaeie rnporpaMmsl «llnaHupyemble pe3ynbTaTbl OCBOSHHS MPEIMETay,
Onaromapst ueMy oOecriedyeHo YETKOe MPeJICTaBICHUE O TOM, KaKUe 3HaHUSI M YMEHHUSI IMEIOT MPSIMOE OTHOLICHUE K peasIU3allii KOHKPETHO! 1IEH.

MECTO YYEBHOI'O IPEJMETA «XUMMUs1» B YYEBHOM IIJIAHE

B cootserctBun ¢ ®I'OC COO xumMus SBiIIeTCS 00s3aTeIHHBIM IIPEIMETOM Ha YPOBHE CpeIHETO 00mero o0pa3oBaHus.

JanHas mporpamma npemycMaTpuBaet nzydenue xuMud B 10-11 ximaccax - 1 gac B Henento, Bcero - 67 gacoB (34 u 33 waca COOTBETCTBEHHO).



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

[ImarMpyeMbIe Pe3ysIbTaThl 0 YIEOHOMY MPEAMETY «XHUMUs» OIMHMPAIOTCS Ha BEAYIIHE IIEIEBbIE YCTAHOBKH, OTPAKAFOIINE OCHOBHOH, CYyIITHOCTHBIM BKJIaJ N3y4acMON IPOrpaMMEI B

pa3BHUTHE JINIHOCTH O0YJAIOIINXCS, UX CIIOCOOHOCTEH C UCIOIb30BaHHEM 000pyAoBaHuUs HeHTpa «Todka pocTay.

JINYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBHM C CUCTEMHO-EATELHOCTHBIM II0JIX0JIOM B CTPYKTYpE JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHMS IpenMera « XUMUs» Ha yPOBHE CpEAHEro 00Iero 00pa3oBaHus BbIICICHBI
CJIeIIOLINE COCTaBIIIOIINUE:

———O0CO3HaHHE 00yYarOUMMHUCS POCCUHCKOM IPaskIaHCKOI HAEHTHYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEICHUIO;
HaJlIW4ie MOTUBAIUU K 00YUEHUIO;
———IIeJIeHaINpaBJIeHHOE Pa3BUTHE BHYTPEHHNX YOCKICHUH IMYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH U HCTOPUYECKUX Tpaaunuii 6a30BoH HayKH XUMHH;
TOTOBHOCTH M CIIOCOOHOCTH 00Y4YaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOECH JEATENLHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, TPUCYIIMMHU LEIOCTHOM CHCTEME XUMHUYECKOTO

o0Opa3oBaHmUs;

HaJIMYUe NPaBOCO3HAHMS 3KOJIOTHYECKOH KyJIBTYpPBI 1 CHOCOOHOCTH CTaBHUTH LICIH U CTPOUTH KU3HEHHBIC TUIAHbL.

JIM4HOCTHBIE pe3yNabTAaThl OCBOCHHS INpeaMeTa «XHMHS» JTOCTHIalOTCS B €AMHCTBE y4eOHOM M BOCHMTATENBHON AEATEIHHOCTH IIKOJNBI B COOTBETCTBHM C T'YMaHHCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH IICHHOCTAMH M HJCalaMH DPOCCHHMCKOrO TPa)kKIaHCKOTO OOINEecTBA, MPUHATBIMH B OOIIECTBE HOPMaMH W TPAaBHJIAMH IOBEACHHS,
CIOCOOCTBYIOIMMH TIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAHOBJIEHUS JUYHOCTH OOydJaromuxcs. JINUHOCTHBIE pe3yabTaThl OCBOCHUS NpenMeTa « XUMUS» OTPaXatoT
Cq)OpMI/IpOBaHHOCTI) OIIbITA ITO03HABATECILHON U Hp&KTH‘I@CKOﬁ JACATCIBbHOCTHU o6yt1a101u1/1xc;1 IO p€aan3alvuu NpUHATHIX B 06HIGCTB€ L[GHHOCTGFI, B TOM 4HCJIC B HaCTH:

1. I'paxnaHCcKOro BOCIUTAHMSA:

———O0CO3HaHHUS 00YYarOIMMUCS CBOUX KOHCTUTYIIHOHHBIX ITPaB M 0053aHHOCTEH, YBOKCHHUS K 3aKOHY U IIPABONOPSIKY;

TIPCACTABJICHUA O COLIMAJIbHBIX HOPpMaXx U MpaBujiaX MEKIUNIHOCTHBIX OTHOIIICHHUH B KOJIJICKTUBC,
TOTOBHOCTH K COBMECTHOM TBOp‘IﬁCKOﬁ JACATCIbHOCTHU TIpU CO3JaHUUN y‘le6HI:IX IMPOCKTOB, PCIICHUUN y‘-IeGHLIX U II03HABATCJIBbHBIX 3aJia4, BBINIOJJHCHHH XHUMHYCCKHUX
SKCIEPUMEHTOB;

——CI0CcOOHOCTH IOHNMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS], JTOTUKY U apIyMEHTHI IPYTUX TPH aHAJIN3€ Pa3InYHBIX BUIOB YI€OHON NIESTENbHOCTH;

2. I1aTpMOTHYECKOT0 BOCIIMTAHMSA:
1IEHHOCTHOT'O OTHOIIEHHS K HICTOPHIECKOMY U HAyYHOMY HacJeINI0 OTEYEeCTBEHHON XUMUM;
YBaXXCHUS K IIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUIECKOTO MPUMEHEHHUS] XUMUH, OCO3HAHHS TOTO, YTO JOCTH)KEHHSI HAYKH €CTh PE3yJIbTAT JUINTEIbHBIX HAOII0ICHNH,
KPOTIOTIIMBBIX 3KCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/A YUEHBIX U TIPAKTHKOB;

——HHTepeca U II03HaBATEILHBIX MOTHBOB B TIOJIyYEHUH U MOCIIEAYIOIIEM aHaJI3e HH(YOPMAILUK O TIepeIOBEIX JOCTHXEHHUSIX COBPEMEHHOI 0T€UeCTBEHHOW XUMUH;

3. lyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:
HPABCTBECHHOI'O CO3HAHUA, STUYECKOI'O NMMOBEACHUS,

———CIIOCOOHOCTH OLICHUBATHL CUTYyallMH, CBA3AaHHLIC C XUMHWUYCCKUMU SABJICHUAMH, U MPUHUMATH OCO3HAHHBLIC PCHICHHUA, OPUCHTUPYICH Ha MOPAJIbHO-HPABCTBEHHBLIC HOPMbI U
[IEHHOCTH;

TOTOBHOCTH OLICHHBAThH cBOE MOBEACHUE U TOCTYIIKHU CBOUX TOBapI/II_Ileﬁ C HO3I/IHI/Iﬁ HPABCTBCHHBIX U MIPABOBBIX HOPM U OCO3HAHUEC HOCHCI[CTBI/Iﬁ OTHUX IMMOCTYIKOB;
4. ®opMHPOBaHNS KYJbTYPHI 310POBb:
——IIOHMMaHUs IEHHOCTEH 37I0pOBOT0 1 Oe3011acHOro 00pasa KHU3HU; HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIEHHUS K COOCTBEHHOMY (PU3NUECKOMY M ICUXHYECKOMY 3/I0POBBIO;
——co0:r01eHuns TpaBuII 6€30MaCHOT0 OOPAIEHHUS C BEIECTBaMHU B OBITY, TOBCEAHEBHOI KHU3HU U B TPYIOBOH JEATEIBHOCTH;
——IIOHMMaHUs [IEHHOCTH NPaBWJI MHAUBUAYAJIHHOTO U KOJUIEKTHBHOTO OE€30I1aCHOTO TTOBEJCHNUS B CHTYAIUAX, YTPOXKAIONIIMX 310POBBIO U )KU3HH JIIOAEH; OCO3HAHMS NOCIEICTBUN U
HETIPUATHS BPESTHBIX MPUBBIUCK (YIOTPEOICHUS aTKOTONS, HAPKOTHKOB, KyPCHHS);
5. TpyaoBOro BOCHMTAHUA:
KOMMyHPIKaTPIBHOﬁ KOMIICTCHTHOCTHU B y‘leGHO-I/ICCHe}]OBaTCHBCKOI\/’I JCATCIBHOCTH, OGH.[CCTBCHHO HOHC3HOﬁ, TBOp‘IeCKOﬁ " ApYyTUX BUJAAX OCATCIBHOCTH,
YCTAHOBKH Ha aKTHBHOE y4acTHE B PEIICHUH MTPAKTHYECKUX 3aJ[a4 COLMAIbHOM HAIIPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);
HHTEpeca K IPaKTHYECKOMY U3y4YEHHIO MpodeccHii pa3inyHOro pojia, B TOM YHCIIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHHH 10 XUMUH;
YBAXECHMSI K TPYLy, JHOJSIM TPYZAa U pe3yabTaTaM TPYAOBOM AESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYAILHOH TPaeKTOPUH 00pa3oBaHusi, Oyaylien mpopeccun U peann3ainui COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;




6. DK0JIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOMICHHS K IPUPOAE, KaK HCTOYHHKY CYIIECTBOBAHUS KU3HH Ha 3eMIIe;

TTOHUMAHUA TJI00ATBHOTO XapakTepa SKOJIOTHISCKUX MPOoOIIeM, BIMSHAS SdKOHOMIYIECKHX TPOIIECCOB Ha COCTOSIHUE TIPHPOTHON U COIMATBHOM Cpelbr;

———0CO3HaHHA HEOOXOIUMOCTH NCTIOIB30BaHUS TOCTIKEHUH XIUMHH JJIS1 pEIICHHUS BOIPOCOB PAHOHAIBHOTO IPUPOAOIOIH30BAHNUS;

AKTUBHOTO HCMPUSTUS JCHCTBUI, NPHHOCIIIUX BpeIl OKPYXKAIOIIeH MNPUPOIHON cpele, YMEHHs MNPOTHO3UPOBATh HEONATONPHUATHBIC 3KOJOTMYCCKHE MOCICICTBUS
TpEJNPUHIMAEMBIX JCHCTBUH U MPEJOTBPAIIATh UX;

HAJIMYMS PAa3BUTOTO 3KOJOTMYCCKOTO MBIILICHHS, YKOJOTHYCCKONW KYIBTYPHI, OMBITA NEATCIBHOCTH SKOJIOTHYECKON HANPABICHHOCTH, YMCHHS PYKOBOJICTBOBAThCS WUMH B
MO3HABATENILHOW, KOMMYHUKATUBHON M COIMATBHOM MPAKTUKE, CIIOCOOHOCTH M YMCHHUS aKTHBHO MPOTUBOCTOSATH UICOJIOTHH XeMO(POOHH;

7. lleHHOCTH HAYYHOT0 IIO3HAHUSA:

—c(hOpMHUPOBAHHOCTH MUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOU MPAKTHKHY;

TTOHUMAHUA CIIEIM(PUKHN XIMHUN KaK HAyKH, OCO3HAHUSA e€ poiii B JOPMHUPOBAHUH PAIIMOHAIHFHOTO HAYIHOTO MBIIUICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTABICHUS 00 OKPYKaroIIeM
MHpE KaK O eANHCTBE MPUPOIBI M YeJIOBEKA, B TIO3HAHIH MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH ITPOOIeM COXpaHEHHS MTPUPOJHOTO PAaBHOBECHS;

——y0exkIEHHOCTH B 0CO00W 3HAYMMOCTH XMMHUH JJIs1 COBPEMEHHON IUBWIIM3ALNH: B €€ TYMaHUCTHYECKON HAIPABICHHOCTH M BaKHOW POJIHM B CO3JaHUU HOBOH 0a3bl MaTepHaIbHON
KYJIBTYPHl, PEIICHUH TI00ATBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, JHEPTeTHUCCKOH, MHUINEBOW M IKOJOTHUYCCKOW OE30MacHOCTH, B PAa3BUTHU MEIHWIINHEI,
00ecTieYeHNN YCIOBUH YCIIEITHOTO TPYAa U 3KOJIOTHISCKH KOM(POPTHOH KU3HU KaXKAOTO YICHA OOIIECTBA;
€CTeCTBEHHO-HAyJHON IPaMOTHOCTH: MMOHUMAaHHS CYIIHOCTH METOJOB TIO3HAHWUS, HCIIONB3yEMBIX B €CTECTBECHHBIX HAyKaX, CIIOCOOHOCTH HCIIONIB30BATh MOTyYaeMble 3HAHUS IS
aHaJIn3a u OG’I))ICHCHI/IH }IBHCHI/Iﬁ Opr)KaIOH_[eFO MI/Ipa u HpOI/ICXOZLSIH_[I/IX B HéM HSMCHCHHﬁ; yMeHI/Iﬂ JacJIaThb O6OCHOBaHHI>IC 3aKJIFOYCHUA HA OCHOBC Hay‘-IHI)IX q)aKTOB U UMCHOUIMUXCS NAaHHBIX C
TSRO HOJ'Iy‘-IeHI/ISI [[OCTOBepHLIX BBIBO/JIOB,

—CHOCO6HOCTI/I CaMOCTOSATCIBHO UCIIOJIB30BATh XUMHWYCCKHUEC 3HAHUA OJIA peIlIeHI/ISI Hp06ﬂeM B peaHbHLIX JKN3HCHHBIX CI/ITyaIlI/I)IX;

HHTEpeca K MO3HAHUIO M UCCIICIOBATCIBCKON ACATEIILHOCTH;
TOTOBHOCTH U CHOCO6HOCTI/I K HerepI)IBHOMy O6p330BaHI/IIO nu CaMOO6pa3OBaHI/I}O, K aKTI/IBHOMy HOJ'Iy‘-IeHI/IIO HOBBIX 3HaHPII71 10 XUMHU B COOTBCTCTBHU C KXHU3HCHHBIMU
MOTPEOHOCTSIMH;

——uHTepeca K 0COOCHHOCTSIM TPY/Aa B pa3IHYHBIX cepax MpodheCcCHOHATFHON TeATSIIEHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertampeqMeTHBIe pPe3yIbTaThl OCBOCHHSA YYEeOHOTO TpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro OOIIero oO0pa3oBaHMs BKIIFOYAIOT: 3HAYUMBIC I (DOPMHUPOBAHUS MHUPOBO33PEHHS
00yJaromuxcs MeXIUCIUILINHAPHBIC (MEXIIPEIMETHEIC) OOMICHAYYHBIC TOHSATHS, OTPAXKAMOIIUE IIEJIOCTHOCTh HAyYHOW KaPTHHBI MHUPA M CICHU(HUKY METOIIOB IMO3HAHHSA, UCIOIh3yEMBIX B
€CTeCTBEHHBIX HayKax (MaTepws, BEIIECTBO, PHEPIHUs, SBJICHUE, IPOIECC, CHCTEMa, HaydHBIH ()aKT, MPUHIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeNOBaHUE, HAONIOICHHE,
U3MEpEeHUe, OSKCIIEPUMEHT W Jp.); YHHBEpCaJbHble YdeOHble NelcTBHs (TIO3HABaTeJbHbIE, KOMMYHHKATHUBHbIC, PETrYJISITHBHBIE), oOecreunBarone (opMupoBaHue (GYHKIHMOHAIBHON
FpaMOTHOCTI/I u COHHaHLHOﬁ KOMIICTCHIIUN 06yqa}01111/1xcsl; CHOCO6HOCTB o6yt1a101111/1xc51 HUCIIOJIB30BATH OCBOCHHBIC MC)KI[I/ICHI/IHHI/IHapHLIe, MI/IpOBO33peH‘IeCKI/Ie 3HAaHUS U yHI/IBepcaJ'H)HI)Ie
y‘-Ie6HI)Ie }IeﬁCTBHﬂ B HOSHaBaTeHBHOﬁ u COHI/IaJ'H)HOf/’I HpaKTI/IKe. MeTaHpe}IMeTHLIe peSyHBTaTI)I OTpa)KaIOT OBJIAICHUC yHI/IBepcaHLHBIMI/I y‘-Ie6HI)IMI/I II03HAaBaTCJIIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I u
perHSITI/IBHBIMPI }IeﬁCTBI/IHMI/I.

OBRJiajieHNe YHUBEPCAJIbHBIMH IIO3HABATEJILHBIMH €/ CTBHSIMU |

1. Ba30BbLIMH JIOrHYeCKUMH ACHCTBUAMU:

CaMOCTOSATENEHO (POPMYITHPOBAT U aKTYyaITU3UPOBATH MIPOOIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

———OTIpeNeNsTh eI NeITeIbHOCTH, 3aaBast MapaMeTPhl U KPUTSPUH UX JOCTIKEHUS, COOTHOCHTD PE3YJIbTaThI ISATCIFHOCTH C IOCTABICHHBIMU LIEIISIMU;

——WCHOJB30BaTh NMPHU OCBOCHUM 3HAHHWW MPHUEMBI JIOTHYECKOTO MBIIUICHHS — BBIICIATh XapaKTepHbIC MPU3HAKK MMOHITUH W YCTaHABJIMBAaTh WX B3aHMMOCBS3b, HMCIOIB30BaTh
COOTBETCTBYIOIINE MOHATHUS TSI OOBSICHEHUS OTACIBHBIX (PAKTOB U SIBIICHHIA;

BEIOMPATh OCHOBAHUS M KPUTCPHH ISl KITACCU(PUKAIIMA BEIIECCTB M XUMUYECCKUX PEaKIIHIA;
yCTaHABJIMBATH PHYUHHO-CIICICTBCHHBIC CBA3U MEXKIY U3y4acMbIMHU SBJICHUSIMU,

*CTpOI/ITB JIOTUYCCKHUC paccymaeHm{ (I/IHleKTI/IBHI)Ie, He)lyKTHBHBIe, 110 aHaJ'lOFI/II/I), BBIABJIIATH BaKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/Iﬂ B paCCManI/IBaCMBIX SABJICHUAX, q)OpMyJ'[I/IpOBaTB
BBIBO/JbI U 3aKJIFOUYCHU A,

HpI/IMeHﬂTB B Hpouecce IIO3HAHUA I/ICHOIH)SyeMBIe B XUMHUHN CHUMBOJIMYCCKHUC (3HaKOBBIe) MOJCIIH, HpeO6pa3OBBIBaTB MOICJIBHBIC l'[pe)ICTaBJ'IeHI/IH — XI/IMI/I‘ICCKI/Iﬁ 3HAK (CI/IMBOH)
JJICMCHTA, XUMHWYCCKaA (bopMyna, ypaBHeHI/Ie XI/IMH‘ICCKOﬁ peaKHI/II/I — HpI/I pemeHI/m y‘{e6HLIX IIO3HABATCJIbHBIX U HpaKTI/IquKI/IX 3aja4, HpI/IMeHﬂTB Ha3BAHHBIC MOICJIbHBIC l'[pe]lCTaBJ'IeHI/IH
JUTSI BBISIBIICHUS XapaKTEPHBIX MMPU3HAKOB N3y9aeMbIX BEIICCTB H XUMHUYECKUX PEaKIIHiA;




2. BazoBbIMH HCCJIeI0BATEILCKUMH 1eHCTBHSIMMU:

BIIaJIETh OCHOBAMH METOAOB HAyYHOTO TIO3HAHMUS BEIIECTB M XMMUIECKUX PEaKINi;

(hopMyTHpOBaTh LETH U 3a/laddl NCCIIEIOBAHUS, MCIOIb30BaTh IOCTABICHHBIE U CAMOCTOSITEIEHO C(hOPMYINPOBAHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA IIO3HAHUS M OCHOBBI
Jutst QOpPMHUPOBAHMS TUIIOTE3HI 10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKACHHH;

BJIaJIeTh HAaBBIKAMU CaMOCTOSITENIBHOTO IUIAHMPOBAHUS U TIPOBEJCHUS YYEHHYECKHUX OHKCIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHMs HaOMIOJaTh 3a XOAOM Ipoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATh €r0 Pe3yNbTaT, (POPMYIUPOBaTH OOOOIIEHUSI M BBIBOJBI OTHOCHTENIHFHO JOCTOBEPHOCTH PE3YJIBTATOB HMCCIIENOBAHMS, COCTaBISITH OOOCHOBAaHHBIH OTUYET O
npoJieNIaHHOH paboTe;

——nproOpeTrarh ONBIT YYEHUYECKOH HCCIIeOBATENbCKOH M MPOEKTHON NEATeNIbHOCTH, MPOSIBISTH CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITENIbHOMY IOWCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO pa3IMYHbIX METOAOB IO3HAHMUS;

3. IIpnémamu padoTsl ¢ MHpOpPMAaNHeli:

——OpHEHTHPOBAThCS B DA3MMYHBIX HCTOYHHKAX HH(pOpMamun (HaydHO-NOMYJSApHAs JUTeparypa XHMHYECKOTO COACpPIKaHHs, CIPaBOYHBIE HOCOOWs, pecypchl HHTepHera),
aHATM3MPOBATH HH(GOPMAIIMIO PA3IMIHBIX BUIOB U ()OPM IPEICTABICHHS, KPUTHIECKN OIICHUBATh €€ TOCTOBEPHOCTH M HEMPOTHBOPEYNBOCTD;

(hopMyITHPOBaATH 3aIPOCHI M IPUMEHSATH PA3IMYHBIE METOIBI IPH MOUCKE U 0TOOpE MH(POPMAIINH, HEOOXOJUMOMN AT BBITIOTHEHHS y4eOHBIX 3a/1a9 ONPEACIEHHOTO THIIA;
TIPUOOPETATH OIBIT HCIOIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI N Pa3IMIHBIX TOMCKOBBIX CHCTEM;

———CaMOCTOSTENBHO BEIOMPATh ONTUMAJIBHYIO ()OPMY MpeACTaBICHNS HHPOPMAIMHN (CXEMBI, IpaUKH, J1arpaMMBbl, TAOIHIBI, PUCYHKU H T. I1.);

UCIIONIb30BaTh HAYYHBIH SA3BIK B KAYECTBE CPEACTBA NPH padOTE ¢ XUMHUIECKON HHPOPMAINEH: TPUMEHATh MEXIIPEAMETHBIE ((PU3UIECKNEe U MAaTEMaTHIECKIE) 3HAKH U CHMBOJIBI,
(dopmyibl, a00peBUaTypbI, HOMEHKJIATYPY;

HCIO0JIB30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAJHOCTH.

OsgJiajieHNe YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMU ICHCTBUAMM

3aJ1aBaTh BOINPOCHI 10 CYIIECTBY 0OCYkJaeMol TeMbl B XOJ€ IUaiora W/WiH JAUCKYCCHH, BBICKa3bIBaTh UAEH, (POPMYIHPOBATH CBOU IPEJIOKESHUS OTHOCUTEIBHO BBIOJIHEHHUS
MpeJIOKEHHOM 3a1a4u;

BBICTYNATh C IPE3EHTAlMeil pe3ylbTaToOB MO3HABATENBHON NESTENbHOCTH, MOJYYEHHBIX CAMOCTOSTEIBHO HIIM COBMECTHO CO CBEPCTHHKAMH IIPH BBIMOJTHEHHH XUMHYECKOTO
9KCIIEPUMEHTa, IMPAaKTHYECKOH pabOoThl MO HMCCIENOBaHMIO CBOMCTB M3y4aeMbIX BEIIECTB, PEM3alMd Y4eOHOro Impoekra M (opMynupoBaTh BBIBOJIBI MO pPE3yJIbTaTaM IPOBEIEHHBIX
HCCIIEIOBaHMH ITyTEM COTJIaCOBAHMUS MMO3ULIUH B X0/1€ 00CYKJISHUS 1 0OMEHa MHEHHSIMHU.

OBiaeHne yHMBEPCAIbHBIMHU PeryIATHBHBIMH AeHCTBUAME |
CaMOCTOSTENIFHO IUIAHUPOBAaTh M OCYIIECTBISITH CBOIO ITO3HABATEIbHYIO JIEATENIBHOCTh, ONpenessis e€ Lead W 33jauyd, KOHTPOJIMpOBaThb M II0 Mepe HeoOXOAMMOCTH
KOPPEKTHPOBATh MpeJlaraeMbli alNropyuT™ JEHCTBUI NPH BHITOJIHEHNH YY€OHBIX U MCCIIE0BATEIbCKUX 3a]a4, BHIONpaTh Hanbosiee 3p(heKTUBHBIN cOCO0 MX PEHIeHHs ¢ YYETOM HOIydeHUS
HOBBIX 3HAHHUH O BEIIECTBAX U XUMHUYECKUX PEAKIUIX;

——OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH EATEIFHOCTH Ha OCHOBE CaMOAHAJIN3a U CAaMOOIIEHKH.

HNPEJMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHHuecKast XUMUs OTPAXKaroT:

1) cpopmuposannocme npedcmaenenuii: 0 XUMHYECKOW COCTAaBISIFONICH €CTECTBEHHO-HAYYHOW KApTHHBI MHpA, POMM XHMUH B MO3HAHWH SIBICHHI OPHPOABI, B (OPMUPOBAHUH
MBIIUIEHHUS U KYJIBTYPbI JINYHOCTH, €€ (pyHKINOHAIBHOI IpaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHHs MPaKTHIECKUX 33124 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3710POBBIO U
MPUPOJHOM cpere;

2) 1a0eHue CUCTEMOW XMMHUUYECKUX 3HAHHUH, KOTOPAask BKITFOYAET: OCHOBOIIONATAIONINE TIOHATHS (XUMUYECKU JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BAJICHTHOCTb,
3JIEKTPOOTPHULIATEIEHOCTh, XUMHYECKas! CBsA3b, CTPYKTypHast (¢opMmyna (pa3BépHyTas M COKpaméHHast), MOJb, MOJIIpHAs Macca, MOJISIPHBIH O00BEM, YrJIEpOIHBIM CKelleT, (pyHKIMOHAIbHAS
rpynmna, pajiukal, H30MEpusi, HU30MEphbl, TOMOJOTHMUYECKHH psJl, TOMOJOIH, YII€BOJAOPOABI, KHCIOPOA- U a30TCOJAEpXKAllMe COEAMHEHHS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEJIMHEHN); TEOPUH U 3aKOHBI (TEOpHsl CTPOEHHs OpraHndeckux BemmecTB A. M. byTiepoBa, 3aKoHCOXpaHEHHsI MAcChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHN
SA3BIK XMMHUH, MHPOBO33PCHUYECKHE 3HAHUS, JIEXKAI[He B OCHOBE MOHMMAHUS NMPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SBJICHHH, (PAKTOJIOTHYECKHE CBEIEHHS O CBOICTBaxX, COCTaBe,
MOJy9eHNH B O€30I1aCHOM HCIIOJIB30BAHNHY BAKHEHIIIX OPraHMYECKUX BEIIECTB B OBITY U IMPAKTHUECKON AEATEIEHOCTH YEIOBEKA,

3) cghopmuposannocme ymenuil 8via61amMb XapaKTepPHBIC MPU3HAKA TIOHATHH, YCTAHABIMBATH MX B3aUMOCBS3b, UCTIONb3064Mb COOTBETCTBYIOIINE MOHSTHS [IPH OMHUCAHMU COCTaBa,
CTPOEHHUS U MPEBPALICHUN OPTaHUUECKUX COECTUMHEHUI;




4) cihopmuposanrocms ymenuil UCHOIL308aMb XUMUIECKYI0 CHMBOJIUKY JUISI COCTaBICHUSI MOJICKYISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMIEHHOM) (OPMYN OPTaHHUCCKAX
BEIIIECTB M YPAaBHEHUN XUMHUUCCKUX PEAKLIUH; U320Masiusans MO MOJIEKYJI OPTaHNUECKUX BEIIECTB ISl MIUTIOCTPAIIH UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHIS,

5) chopmuposannocms ymenuii yemanagiugams TMPHHAIISKHOCTh W3YUCHHBIX OPTAHUYECKUAX BEMIECTB 110 UX COCTaBY M CTPOCHHIO K OTPENeIEHHOMY KIIacCy/TpyIINe COCANHEHHI
(yrmeBomopoasl, KHCIOPOA- U a30TCOACPIKAIIIE COSAUHEHHSI, BRICOKOMOJICKYIISIPHBIC COeINHEHHNS); daéamsy MM Ha3BaHHA N0 cuctemarnieckoil HomeHkinarype (IUPAC), a Takke mpuBOANUTH
TPUBHATBHBIC HA3BAHUS OTICIBHBIX OPTAaHMUYCCKUX BEIICCTB (ITHIICH, MPOMIIICH, alleTUJICH, STUICHTITHUKOIb, TIUICPUH, (heHO, (HOpMANIBICTHI, alleTAIBICTH/I, MyPaBbHHAS KUCIIOTa, YKCYyCHAs
KHCJIOTA, OJICMHOBAsI KHCJIOTA, CTCAPHHOBAS KHCIIOTA, TIIF0K033a, PPYKTO3a, KpaxMal, IeJUTF0II03a, TIIHIIHH);

6) cihopmuposannocmos ymenus onpedensims BUIbI XAMHUYECKOM CBSI3M B OPrAHUYECKUX COCIUHEHUAX (OJMHAPHBIE U KPATHBIE);

7) chopmuposannocms ymenust npumeHsims TOJOKEHUS] TEOPUU CTPOCHUS OpraHuueckux BernecTB A. M. ByTieposa [uist 00bsSCHEHUS 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHHS MACChI BEIICCTB;

8) cihopmuposannocms ymenuil xapaxmepuzoeams COCTaB, CTPOCHUE, (PU3NUECKHE U XMMUUECKHE CBOUCTBA THITUYHBIX MPEICTABUTENEH Pa3IUYHBIX KIACCOB OPTaHUYECKUX BEIECTB
(Mertan, 5TaH, STWIEH, NPONWICH, alleTWwieH, Oyramuen-1,3, mermnOyraaueH-1,3, OEH30I, METaHOIN, ATAHOJ, ATWICHIJIMKOJNb, TIUICPHH, (DEHOJ, aleTalbIeTHA, MypaBbHHAS M YKCyCHas
KHCJIOTHI, TIJIFOKO3a, KpaxMajl, LEJUII0JI03a, aMHHOYKCYCHAs KHCJIOTA); WLIOCMPUpO8ams TEHETHYECKYIO0 CBS3b MEXIY HUMH YpPaBHEHHSMH COOTBETCTBYIOIIMX XHUMHYECKHX PEaKIui ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

9) chopmuposannocme ymenus xapakmepuszoeams UCTOYHUKH YTIEBOJOPOIHOTO ChIpbs (He(Th, MPUPOAHBIN Ta3, Yroib), CIIOCOObI UX HMepepabOTKU M NPAKTHYECKOE MPUMEHEHHE
MPOAYKTOB IepepadOTKH;

10) cghopmuposannocms ymenuii npoeoOums BHIYUCICHUS [0 XUMHIECKUM ypaBHEHHSIM (Macchl, 00bEMa, KOJMMYECTBA UCXOIHOIO BEIIECTBA MM MPOIYKTA PEAKIHH 110 U3BECTHBIM
Macce, 00bEMY, KOJTUUECTBY OJTHOT'O U3 HCXOIHBIX BEIICCTB HJIH MIPOIYKTOB PCAKIIHN);

11) chopmuposannocmo ymenuii 6n1adems CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B XMMHUH PH U3yYEHUH BEINECTB M XUMHUYECKUX SBICHHUI
(HabiroIcHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJCIHUPOBAHNUE), UCHOAb306AMb CUCTEMHBIC XUMHUCCKUE 3HAHUS JJIS MPUHATHS PEUICHUN B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BCIIECTBAMH U MX MPUMCHCHUEM;

12) cpopmuposannocme ymenuii cobniodams npasuid TOJAB30BAHUSA XUMHYECKOM MOCYMOW M Ja0OpaTOPHBIM O0OPYMOBaHHEM, a TAK)Ke MpaBuUiIa OOpaIleHHs C BENIECTBAMH B
COOTBETCTBHUH C MHCTPYKIIUSAMH IO BHIITIOJTHEHHUIO TA00PATOPHBIX XUMHUIECKUX OIIBITOB;

13) cghopmuposannocmo ymenuil niaHuposame U GblNOAHAMb XUMHUUECKUN IKCIIEPUMEHT (IIPEBPAIICHHSI OPTaHUYECKUX BEIIECTB MPH HATPEBAHUH, MOJNyYCHUE ITUIICHA U U3ydCHUE
€ro CBOMCTB, KAaUeCTBCHHBIC PEaKIINU OPTaHWYCCKUX BEIICCTB, ICHATYpAIUs OCIKOB IPH HATPEBAHHH, [IBETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH C MpPaBWIAMU TEXHHKH 0E30MACHOCTH IPU
oOpameHnn C BEIIECTBAMH W JIA0OPaTOPHBIM 00OPYINOBaHUEM, npedcmagiams Pe3yibTaThl XHUMHYECKOTO JKCIIEPUMEHTa B (OopMe 3aliCH ypaBHCHHH COOTBETCTBYIONIMX pPeaknui
@opmynuposeams BEIBOJBI HA OCHOBE STHX PE3yIbTATOB,;

14) cchopmuposannocmo ymenuil Kpumuyecku AHAIU3UPOEANb XUMHUYECKYIO HHPOPMAIINIO, MOJTydaeMyto u3 pasHbix uctounukos (CMU, UutepHeT u 1p.);

15) cihopmuposannocmo ymenuii cobniooams npasuid 3KOJOTHYECKH LEIECOO0PA3HOTO MOBEAEHHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIEISAX COXPAHEHHUS CBOErO 3I0POBBS U
OKpY’KalolIel MPUPOJHONW CPEbl; 0CO3HA6AMb OMACHOCTh BO3JCHCTBUS HA KHUBBIC OPTaHU3MBbI ONMPEICIEHHBIX OPraHUYECKHUX BEIIECTB, MOHMMAas cMbIci mokasartens I1JIK, noscusme na
npUMepax Croco0bl YMEHBIICHHUS U MPEIOTBPAIICHUS UX BPEIHOIO BO3ICHCTBHS Ha OPraHU3M YeI0BEKa;

16) mist 00y4aroIUXCs C OrPAaHMYCHHBIMHA BO3MOXHOCTSMU 37I0POBbSI: YMEHHUE IPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/[aX MO3HAHMS BEIIECTB M XUMUYCCKHUX SBICHHUIA;

17) myist ciensix U CIa0OBUASIIUNX 00YYAFONIUXCSA: YMEHHE UCIIONIb30BaTh PelIbe()HO TOUCUHYIO CUcTeMy 0003HaueHui JI. Bpaiiis s 3anucu XuMudeckux GopMyJr.

11 KJIACC IlpenmeTHbIe pe3yibTaTsl OCBOCHHUS Kypca «O0IIas 1 HeopraHndeckas XUMHUSD) OTPaXKaroT:

1) cgpopmuposannocms npedcmagienuti: 0 XAMUIECKOW COCTABISIIONIEH €CTECTBEHHO-HAYYHOUW KAPTHUHBI MHUpA, POJIM XUMHH B MMO3HAHHWU SIBICHUN TPHUPOJBI, B (HOPMHPOBAHHU
MBIIUICHUS ¥ KYJIbTYPBI IHIHOCTH, €€ QYHKIIMOHATBFHON IPaMOTHOCTH, HEOOXOAMMOM TS PEIICHUS MIPAKTUICCKHUX 3a7ad U SKOJIOTHIECKA 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U
MPUPOIHOM cpese;

2) enadenue CUCTEMON XUMUYECKUX 3HAHHIN, KOTOPAst BKIIOYAET: OCHOBOIOIATAOIINE TOHITUS (XUMUYECKHIA SJIEMEHT, aTOM, U30TOII, S-, P-, d-3JIeKTPOHHbBIE OPOUTAIN ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTB, JIEKTPOOTPHUIIATEIbHOCTD, CTCTICHb OKHCIICHHS, XHMUYECKasl CBs3b (KOBAJICHTHAS, HOHHAS, METAJUTHYECCKAs, BOJOPOIHAS ), KPHUCTAILTHICCKAs
peméTka, TUIBl XUMHUYECKHAX PEaKIHMH, PACTBOP, AJIEKTPOJIMTHI, HEIICKTPOIUTHI, AJICKTPOIUTHYECKAs IUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBHTENb, CKOPOCTh XHMHYCCKOW pPEaKIUH,
XHMHYECKOE PABHOBECHE; TEOPUHU M 3aKOHBI (TCOPHSI DJICKTPOJUTHUCCKON TUCCOIMANNH, Iepruoainueckuii 3akoH JI. M. MenneneeBa, 3aKOH COXpaHEHHsI MAcChl BEIIECTB, 3aKOH COXPAHECHUS U
NPEBPAIICHHUS SHEPIMH IPH XMUMHYCCKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJHYCCKUN SI3bIK XUMHH, MHPOBO33PEHUYCCKHE 3HAHUS, JISKAIIME B OCHOBE MOHHMAHUS MPUYHHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBICHHU, (DAaKTOJOTHUECKHE CBEIACHHS O CBOMCTBax, COCTAaBE, MOJYYCHHH M OE30MaCHOM HCIIOJIb30BAHMM BaKHEHININX HEOPraHMYCCKHX BEHICCTB B OBITY U
MPaKTUYECKOH IeSITEIbHOCTH Y€JI0BEKa;



3) copmuposannocme ymenuil 6viAGIAMb XapaKTEPHBIC TPU3HAKK TOHATHH, YCMAHAGIU6AMb WX B3aUMOCBSI3b, UCNOLb306AMb COOTBETCTBYIONIME MOHATHS TPH OIHUCAHHA
HEOPTraHMYECKNX BEIIECTB U MX MPEBPAIICHUH;

4) cihopmuposannocms ymenuil UCNOIb306aMb XUMUYECKYIO CHMBOJIMKY JUIS COCTABJICHHS (OPMYJT BEIIECTB M YPAaBHCHHH XMMHUCCKUX PEAKIIHi; CHCTEMATHIECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHasbHBIC Ha3BaHUS OTACIBHBIX HCOPTAHUIECKUX BEMIECTB (YrapHBIi ra3, YIIICKUCIIbIHA ra3, aMMHaK, Tal¢Has H3BECTh, HETAIIEHAs U3BECTD, TUTHEBAS COJA, TUPHT U IP.);

5) cghopmuposannocms ymenuii onpedensms BaICHTHOCTD U CTCIICHb OKHCIICHUS XUMHUUYECKUX 3JIEMEHTOB B COSMTMHEHHUSIX PA3IMYHOTO COCTABa; BHA XUMHYECKO CBsi3H (KOBaJCHTHAs,
WOHHAsl, METaJUTMYecKas, BOJAOPOIHAsI) B COEIMHEHUSX; TUI KPUCTAJUINYECKOW PEIETKM KOHKPETHOTO BELIECTBA (aTOMHas, MOJICKYJSIpHAs, MOHHAs, METaIJIMYecKas); XapakTep cpelsl B
BOJIHBIX PAacTBOPAaX HEOPraHUYECKHX COEIMHEHUH;

6) chopmuposannocme ymenuil ycmanagiueams TPUHAIICKHOCTh HEOPTAHHYESCKUX BEIIECTB MO MX COCTABY K OMPEACIEHHOMY KIIACCY/TpyIIe COSAUHEeHHH (POCThIC BENIECTBa —
METaJIbl U HEMETAJIbl, OKCHBI, OCHOBaHMUS, KUCIOThI, aM(pOTEpHbIC THIPOKCHIIBI, COJIH);

7) copmuposannocms ymenuil packpvleams CMBICT Tmepuomudeckoro 3akonHa J[. WM. MeHjaeneeBa M IEeMOHCTPUPOBATh €r0 CHCTEMATH3HPYIOUIYIO, OOBICHHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKITUH;

8) cghopmuposannocme ymenuil xapaxmepusoéams SICKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 3JIeMEeHTOB 1—4 mepromoB [leproandeckoi CHCTEMBI XAMUIECKHX dyieMeHToB 1. U.
MeHeneeBa, HCHONB3Ysl TMOHATHUS «S-, P-, O-2JIEKTPOHHBIC OPOHTANINY, «IHEPTETUYECKUE YPOBHHU»; 0ObBSCHAMb 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHMHYECKHX O3JEMEHTOB U HX
coelMHEeHU no nepuoaam u rpynnam [lepuoauueckoit cuctemMsl XuMudeckux anemenToB 1. . Menneneesa,

9) cpopmuposannocme ymenuti xapaxmepuzosams (onucvléams) OO0IIME XUMHUYECKHE CBOMCTBA HEOPraHMUYECKHUX BEIECTB PA3IUUYHBIX KIIACCOB; HOOMEepicOamsy CYIECTBOBAHIE
TEHETUIECKOU CBS3M MEXKIY HEOPTaHMYECKIMH BEIIECTBAMH C IIOMOIIBIO YPaBHEHHUI COOTBETCTBYIOIINX XUMHYECKUX PEaKIIHii;

10) cgpopmuposannocme ymenus Kraccuguyuposams XUMHUYECKHE PEAKIMU TI0 PA3IHMYHBIM MPHU3HAKAM (YHUCIY M COCTaBY PEArHPYIOIIMX BEIICCTB, TCIIOBOMY d(h(EKTy peakiiuy,
M3MEHEHHIO CTEIICHEeH OKHUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PeaKiiy, y4acTHIO KaTall3aTopa);

11) cpopmuposannocmo ymenuii cocmaensams ypaBHEHHS PEAKIMA PA3NHYHBIX THIIOB; MOJHBIC M COKpANIEHHBIC YPABHCHHUS DPEaKIHii MOHHOTO OOMEHa, YYHThIBAas YCIOBHS, MPH
KOTOPBIX 3TH PEaKLUK UAYT 10 KOHII;

12) cpopmuposannocms ymenuti npogodums PEaKiiy, MOATBEPIKAAIONINE KAYSCTBEHHBIN COCTAaB PAa3IMYHBIX HEOPTAaHHUCCKUX BEIIECTB; PACHO3HA6AMb OTBITHBIM MyTEM HOHBI,
MPUCYTCTBYIOIINE B BOIHBIX PACTBOPaX HEOPTaHUUECKUX BEIICCTB;

13) cghopmuposannocmo ymenuil packpviéams CYIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MTOCPEICTBOM COCTABIICHUSI DICKTPOHHOTO 0aaHca ITUX peaKiuil;

14) chopmuposannocme ymenuii 06bsICHAMb 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKI[MU OT Pa3uYHbIX (DAKTOPOB; XapakTep CMEIICHHsS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH
oT BHemHero Bo3zeiicTeus (mpuniun Jle [latense);

15) chopmuposannocmev  ymenuii xapakmepu3oéams XUMUYECKHE IPOLECCHI, JIEKAIIMUE B OCHOBE IPOMBIIUICHHOTO TMOJYYEHHs CEPHOW KHCJIOThI, aMMHaKa, a TaKKe
c(hOPMHUPOBAHHOCTH MPENCTABICHUH 00 OOIINX HAYIHBIX IPUHIMIAX U 3KOJIOTHISCKUX MPoOIeMaX XHMHUIECKOTO ITPOU3BOICTBA;

16) cpopmuposannocme ymenuii npogodums BHIYACICHUS C HCIIOIb30BAHMEM MOHATHS «MAacCcOBas JIOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHYECCKHX
peakLusix, Macchl BellecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM 00BbEMY ONHOTO M3 YYaCTBYIOLIMX B PEaKLMH BEIIECTB, TEIUIOBOTrO 3¢ deKTa peakiun Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIECTB, IPEBPAIICHUS 1 COXPAHEHHS SHEPTHUH;

17) cpopmuposannocms ymenuii cobnodams npasuid TOJAB30BAHUSA XUMHYECKOM MOCYM0W M Ja0OpaTOPHBIM O0OPYIOBaHHEM, a TAK)Ke MpaBuUia OOpaIleHHs C BENIECTBAMH B
COOTBETCTBHHU C MHCTPYKIMSMH MO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

18) cpopmuposannocme ymenuil nianuposame u 6bINOAHANbG XUMHYECKHHA SKCIIEPUMEHT (pa3jioKeHHe MepOKCHIa BOAOPOJAA B MPUCYTCTBHH KATAIH3aTOPa, OMpPEICIICHHE CPEIbl
PACTBOPOB BEMIECTB C TIOMOIIBI0 YHUBEPCAIBHOTO HHIMKATOPA, BIASHUC PA3IHMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYCCKOW PEaKIUH, PEaKIUH HOHHOTO OOMCHA, KAYeCTBCHHBIC PEaKIMH Ha
cynbdar-, kKapOOHAT- U XJIOPUA-AaHWOHBI, HA KaTHOH aMMOHHS; pEIICHHE KCIePHUMEHTANBHBIX 3a7ad mo TemaM «Mertamis» U «HeMeTaiel»y) B COOTBETCTBHH C MpPaBUIAMU TEXHUKH
6e301macHOCTH TIpH OOpAIllEHNH C BEIIECTBAaMH U JIa0OPAaTOPHBIM 000pYJOBAaHHUEM, npedcmasisamy Pe3ylbTaThl XUMUYECKOTO 3KCIIEpPUMEHTA B (JOpPME 3allMCH YPaBHEHHH COOTBETCTBYIOLIMX
peaxkumii u popmyauposams BBIBOIBI HA OCHOBE 3TUX PE3YJIBTATOB;

19) cpopmuposanrocmo ymenull Kpumuyecku aHaIU3UpPo8ams XUMHIECKYI0 HHGOPMaLHIO, MONy4aeMyto U3 pa3HbIX ncTouHnkoB (CMMU, UHTepHeT u ap.);

20) copmuposannocme ymenuil cobuodams npasuia KOJOTHUECKH 11€7eCO00pa3HOro MOBEJACHUS B OBITY U TPYAOBOH JESTENHHOCTH B IENSX COXPAHEHUS CBOETO 3/0POBbS U
OKpY’KalomIel MPUPOTHON Cpelbl; 0CO3HABATH OMACHOCTH BO3/ICHCTBHS HA )KHMBBIE OPTaHU3MBI ONPENeNEHHBIX BEIIECTB, TOHMMasl cMbIch moka3atens 11K, noachames Ha mpumepax crocoObI
YMEHBIICHUS U IPEIOTBPALICHHAS UX BPEIHOTO BO3/IEHCTBHS HAa OPTaHU3M YEJIOBEKa;

21) st 00y4aroUIMXCcsi C OrpaHMYSHHBIMHE BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE IIPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHMS BELIECTB U XUMUYECKHUX SIBIICHUII;

22) AJist CNETBIX U CIA0OBHUIAIINX 00YJAIOIIUXCS: YMEHHE UCTIONh30BaTh pelbeHO TOUCUHYIO0 cHucTeMy 0003HaueHui JI. bpaiins s 3anvucu xumudeckux Gpopmys.



COJAEPXAHHUE YYEBHOTI'O ITPEJIMETA

10 KJIACC OPTAHUYECKAS XUMMUSL

TeopeTnueckne 0CHOBbI OPraHMYeCKON XMMHUHU

[Ipenmer opraHMuecKod XUMHUM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B MOJIYYEHUM HOBBIX BEIIECTB U MaTepHasoB. Teopusl CTpPOEHHsI OPraHUYECKUX coequHeHu A. M.
Byrneposa, e€ ocHoBHBIE NoJ0KeHHs. CTPyKTypHBIE (JOPMYJIBI OPraHUYEeCKUX BeIIeCTB. ['oMonorus, nzomepusi. XUMHUUECKast CBA3b B OPraHUUECKHX COSJIMHEHUSIX — OJMHAPHBIC U KpPaTHbIE
CBSI3U.

[IpencraBnenne o kinaccU(PUKAIMN OPraHMYECKHUX BellecTB. HoMeHKIIaTypa opraHM4ecKuX COeIMHEHUH (cucTeMaTndeckas) 1 TPUBHAIbHBIE Ha3BaHUS BKHEHINUX NPEJCTaBUTEINCH
KJIACCOB OPTaHUYECKUX BELECTB.

DKcnepumenmanvrbvle Memoosl U3YHEeHUs 6eU{eCINE U UX NPe6paujeHull: 03HaKOMJICHHUE C 00pa3laMu OpraHMYeCKHUX BELIECTB M MaTepHajaMd Ha MX OCHOBE; MOJEINPOBAHUE
MOJIEKYJ OPIaHUYECKHX BEIIECTB; HAOJIOAEHHE U ONIMCAHUE JEMOHCTPAMOHHBIX OMBITOB IO MTPEBPAIICHHIO OPraHWYECKUX BELIECTB IPH HarpeBaHUH (IJIaBICHUE, O0YTIIMBaHIE 1 TOPEHHE).

Yraesoaopoas!

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHICCKHN psii. MeTaH M 3TaH — IPOCTEHIIINe PEACTaBUTEHN alIKaHOB: (PH3MUYECKIE W XMMHIYECKIE CBOICTBa (peaKIluy 3aMeIIeHIS U TOPCHNU),
HaXOXICHUE B TIPHPO/IE, TOTYyUCHHE U IPUMEHCHHE.

AJIKCHBI: COCTaB M CTPOCHHE, TOMOJIOTHUCSCKUH Psii. DTHIICH U MPOIMUICH — MPOCTEHINNE TPEICTABUTENN AIKEHOB: (PU3NYECKHE M XMMHUUYCCKIE CBOWCTBA (peaKIUU THIPUPOBAHUS,
TaJIOTCHUPOBAHUS, THIPATAIINH, OKACICHUS 1 MOJUMEPHU3AIINN), TOTYICHNE U TPUMCHEHHE.

Ankanuensl. Byranuen-1,3 u MmetunOytaauen-1,3: cTpoeHUe, BAKHEHIITIEG XUMUYECKUAE CBOUCTBA (peakius momMepu3aiin). [lonydeHne CHHTETHYeCKOTO KayuyKa 1 Pe3HHBL.

AJIKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTHYECKHUH Psifl. ALIETHIEH — MPOCTEHIINN MPEACTaBUTENh AIKWHOB: COCTaB, CTPOEHHE, (PU3NUECKHE U XMMHUYECKHE CBOWCTBA
(peakiuu rUIpUPOBAHUS, TAIOTCHUPOBAHU, THIPATAIIUH, TOPEHHS), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoenue, QunuecKkre U XMMHUYECKHE CBOWCTBA (pEaKkLUH rajlOTEeHHUPOBaHHMS W HUTPOBaHMS), MOJy4YE€HHE U NPUMEHEHUWe. Tonyon. cocmas, cmpoeHue,
Qusuueckue u Xumuueckue C60UCMEA (Peakyuu 2ai02eHUpOSanus U HUMpPOBAHUs) Noayyenue u npumenenue. TOKCHYHOCTh apeHOB. ['eHeTHdecKas CBSI3b MEXAY YIVIEBOJOPOAAMH,
MpUHAATISKAIUME K Pa3INYHBIM KJIACCAM.

[IpupoaHble MCTOYHWKH YTieBomoponoB. IIpupomHbli ra3 u momyTHBIEe HeTaHbIe ra3el. HedTh m e€ mpomcxoxnenue. CrocoObl mepepaOdOTKH HeTH: MeperoHka, KPEeKHHT
(TepMIYeCKUiA, KaTaTUTHYCCKUI), MUpon3. [IporyKTel mepepaboTKH He(hTH, UX MPUMEHEHHE B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHEIH yTroilb ¥ MPOIYKTHI €T0 MepepadoTKH.

DKcnepumenmanvhbvle Memoobl U3YUEHUA Gew,eCé U UX HpespaujeHuil. 03HAKOMJIGHHE C oOpaslaMu IDIacTMacc, KaydyKOB W pPe3WHBI, Kojurekuuu «Heptb» u «YTommby;
MOJICIIUPOBAHHIE MOJIEKYJ YTICBOJOPOIOB U FaIOTEHOMPOU3BOIHBIX; TPOBEACHUE MMPAKTHYCCKON paOOTHI: TOIYIECHUE ITHIICHA U H3YUCHHE €TO CBOWCTB.

Pacuémmnuie 3a0auu

BrruncieHus o ypaBHEHHIO XHMHAYECKO# peakiun (Macchl, 00bEMa, KOIMIecTBa MICXOTHOTO BEIIECTBA FIIH IMPOJYKTA PEaKIHH 110 U3BECTHBIM Macce, 00bEMY, KOJMIECTBY OHOTO W3
WCXOJHBIX BEIIECTB WIH MPOIYKTOB PEAKITUH ).

Kucsopoacoaep:kaniue oprannyeckue coeiMHeHUs!

HpeI[EHLHLIe OIHOATOMHBIC CIHPTEHI. MeTaHoa U 3TaHOI: CTpOCHHUC, (I)I/ISI/I‘IeCKI/Ie U XMMHYECKHE CBOMCTBA (peaKL[I/II/I C AKTUBHBIMU METAJJIaMH, TaJIOT€HOBOAOPOAAMHU, FOpeHI/Ie),
nprMeHeHne. BogopoaHsle CBA3M MEXIy MOJIEKyJIaMHu ciupToB. [leficTBHe MeTaHOIa U 3TaHOJIa Ha OPTaHHU3M YeJIOBeKa.

MHoroaToMHBIE CITUPTHI. DTUAEHTIINKOIb U TJIIMIEPUH: CTPOCHUC, cbmmqecm/le U XMMHUYECKHE CBOMCTBA (B3aHMOﬂeﬁCTBHe CO IICJIOYHBIMU METaJIJIaMU, Ka4Y€CTBCHHAsA PCaKUHA Ha
MHOTOAaTOMHBIE CIIUPTHI). JleficTBHE Ha OpraHu3M YenoBeka. [IpiMeHeHne riinepruHa U STHIISHT KOS,

deHon: cTpOCHKE MOJIEKYIIBL, (PM3MYECKHEe U XUMHYecKne cBoicTBa. TokcnuHoCcTh (eHoua. [Ipumenenne deHomna.

Anpperunpl u kemousi. DopMmanbleTH, aneTalIbAETH: CTPOCHHE, (PU3NYECKHEe M XUMHYECKHEe CBOWCTBAa (PEakIMW OKHCICHHS W BOCCTAHOBJICHHS, KaueCTBEHHbIE PEaKINH),
NOIYy4YEeHUE U IPUMEHEHUE.

Allel’}’lOH.’ cmpoeHue, qbu3ultecxue U Xumu4eckue ceoucmaa (peaimuu OKUCJIeHUA U GOCCIHCZHOSJZQHM}I), noJjy4eHue U npuMeHeHue.

OIHOOCHOBHBIE TIpe/ieNbHbIE KapOOHOBBIE KHCJIOTH. MypaBbHUHAs M YKCyCHasl KUCJOTBI: CTpOEHHEe, (PU3NUecKre M XMMHYECKHe CBOMCTBa (CBOMCTBA, OOIIME JUIS Kiacca KHCIOT,
peakuusa 3Tep1/1(b1/11<au1m), TIOJTYUYCHHUE U IPUMEHCHUEC. CTeapI/IHOBaﬂ 1 OJICMHOBas KHCJIOTBI KaK NPEACTABUTEIIN BBICHINX Kap6OHOBBIX KHCJI0T. MBlJIa KaK COJIM BBICIINX Kap6OHOBI>IX KHUCJIOT,
UX Moloulee JeHCTBUE.

CroxxHbIe 2(HUPHI KaK IPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ maponn3 cioxHbIX 3¢upoB. Kupsl. ['maponus xupos. [Ipumenenne xupos. bruomornueckas pois JKUpPOB.

VYraeBodpl: cocTaB, KJaCcCH(HKANWs yTIeBOAOB (MOHO-, TU- W MOJHCaxapuabl). ['Troko3a — MPOCTEHIIN MOHOCAXapua: OCOOCHHOCTH CTPOCHHS MOJEKYJBI, (U3UYEcCKHue M
XUMHUYECKHe CBOMCTBa (B3anMmojelictBue ¢ ruapokcuaom menu(ll), okucnenne aMMuadHbpIM pacTBopoM okcuaa cepedpa(l), BocctaHOBIEHHE, OpOXKEHHE TITIOKO3bI), HAX0XKICHHUE B TIPUPO/IE,
nprMeHeHne, Ononorndeckas poib. @otocuares. pyKTo3a Kak H30Mep TITFOKO3BL.



Caxaposa — npedcmagumens oucaxapuoos, 2uOpoau3, Haxodcoenue 8 Npupooe u npuMeHeHue.

Kpaxmai u memtiono3a Kak npupoansie noauMepsl. CTpoeHne KpaxMaa U HeJUTIoN036l. DI3idecKie 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIPOIN3, Ka9eCTBEHHAS PeaKIus ¢ HOIoM).

Dxcnepumenmanvhole Memoobl U3YUEHUA GeuieCmE U UX npeepaujenuil: IPOBEICHUE, HAOMOICHNE U ONHMCAHNE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CITUPTOB, KAUECTBCHHBIC
peakmuyd OJHOATOMHBIX CIUPTOB (OKHcIeHHWe iTaHoia okcumoMm wmemu(ll)), MHOTOaTOMHBIX crMpTOB (B3amMmoneiicTBue TimuepuHa ¢ ruppokcugoM menu(Il)), ampmernmor (oxucienme
aMMHa4YHBIM pacTBopoM okcuna cepedpa(l) u ruapokcuaom menu(1l), B3anmoeiicTBUE KpaxMaa ¢ HOIOM); MPOBEICHUE MPAKTUICCKOM pabOTHI: CBONCTBA pacTBOpPA YKCYCHOW KUCIIOTHI.

Pacuémmnuie 3a0auu

BrruuciieHus o ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEéMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA WIIH MPOYKTa PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
HCXOJIHBIX BEUICCTB WU MPOTYKTOB PEAKIUH).

A3oTcoaepKanue OpraHuvdecKne coeTnHeHNs

Amunel. Memuramun u aHUIUH: cOCMAas, cmpoenue, uauueckue U XuMuieckue ceolcmea (2operue, e3aumooeiicmsue ¢ 000U U Kuciomamu). AMAHOKHCIIOTH Kak aM(pOTepHbIC
OpraHmdeckre coenuHeHHs. DU3MUYECKHe W XUMHYECKHE CBOHCTBA aMHHOKHCIOT (Ha TpHMepe TIHUIMHA). bromormueckoe 3HadeHWE aMHUHOKHCIOT. [lenmTumsl. benkwm kak mpupoHbIe
BBICOKOMOJICKYJISIpHEIC coequHeHus. [lepBryHast, BTOpHYHAs U TPETHIHAS CTPYKTypa OenkoB. XUMHUECKHE CBOIMCTBA OEIIKOB: THIPOIH3, ACHATYPAINs, KAdeCTBEHHBIE PEaKIINU Ha OCIKH.

DKcnepumenmanbvhble Menoobl U3yUeHUs 6eUleCne U UX npespauieHuil: HaOIIoIeHIe U ONICAaHUEe NEeMOHCTPAIIMOHHBIX OMBITOB: ACHATypamus OCJIKOB MPH HATPEBAaHUH, IIBETHBIC
peaxuy OeIKOB.

BbicokoMoeKy JISIpHBIE COeTHHEHUS

OCHOBHBIC TOHSATHS XUMHH BBEICOKOMOJICKYJSIPHBIX COCIMHEHWI: MOHOMEp, IMOJMMEp, CTPYKTYPHOE 3BEHO, CTEICHb IOJMMEpPHU3AINH, CPEIHSS MOJEKYIsipHas macca. OCHOBHEIC
METOJIBI CHHTE3a BRICOKOMOJICKYJISIPHBIX COCTUHCHUN — MOJMMEPH3AIIHs U MOJIMKOHICHCAIIUS.

Ilnacmmaccol (noausmunen, ROAUNPONUIEH, NOJUSUHUIXAOPUO, ROAUCTIUPO). HamypanbHblil u cunmemuyeckue Kay4yku (0ymaoueHoswlii, X10ponpeHosbili U U30NpeHosbitll). Bonokna:
Hamypanvhsle (XI0N0K, Wepcmyp, WENK), UCKYCCMEEHHble (ayemammnoe 80J10KHO, 8UCK03a), Cunmemuyeckue (KanpoH u 1ascam,).

DKcnepumenmanvhvle MeMOoObl U3yueHUs 6eUW|ECINE U UX RPespaujeruil: O3HAKOMIIEHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

Me:knpeaMeTHbIE CBSI3H

Peanmzamus MeXnpeaMETHBIX CBA3CH MPHU U3yUSHUH OpraHWYecKoil xummn B 10 Kiacce OCyMIECTBISETCS Yepe3 MCIOb30BaHUe KaK OOIINX €CTECTBCHHO-HAYYHBIX MOHSATHH, TaK U
TIOHSATHH, SBJSFOIIUXCS CHCTEMHBIMHE JUTS OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYIHOTO IIHKJIA.

OOmre ecTecTBEHHO-HAyYHBIC TOHATHS: SBICHWE, HAYYHBIH (DaKT, THUIOTE3a, 3aKOH, TEOPHs, aHAJM3, CHHTE3, KiaccH(UKAIs, MEPHOIUYHOCTH, HAONIONICHWE, W3MEpEHUE,
SKCIIEPUMEHT, MOACTHPOBAHNUE.

Omsnka: MaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPTeTHUCCKUA yPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHEE BEIIeCTBA, (DM3WYCCKHE BEIHIMHEBI U
SIMHUIIBI HX H3MEPCHHUS.

Buonorus: kietka, opranusm, ouocgepa, 0OMEH BELIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTMYECKH aKTUBHBIE BelllecTBa (OCIKH, YIIIeBOAbL, )KUPbI, )EPMEHTBI).

I'eorpadusi: MUHEpaIbl, TOPHBIC TIOPOIBI, ITOJIE3HbIE HCKOIIAEMBIC, TOIUIUBO, PECYPCHI.

TexHOJOTHS: THIEBbIE MPOJAYKThI, OCHOBBI PAI[HOHAIBLHOTO MHTAHUS, MOIOIIME CPEJICTBA, JIGKAPCTBEHHBIC M KOCMETHYCCKHE NpernapaThl, MaTepHalbl M3 HCKYCCTBEHHBIX H
CHUHTETHYECKUX BOJIOKOH.

11 KJIACC OBLIASI © HEOPTAHUYECKASI XUMMUS

Teopernyeckue 0CHOBbI XHMUH

Xumudeckuii anement. Atom. SIapo aroma, M30TOMBL. DIEKTPOHHAS 000I0YKA. DHEPreTUYeCKUe YPOBHH, MMOAYpPOBHH. ATOMHbIE opOutanu, S-, pP-, d-anementsl. OCOOEHHOCTH
pacrpeeneHus JICKTPOHOB 10 OPOUTAIISIM B aTOMAX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpaIHs aTOMOB.

[epronnyeckuii 3akoH u [lepuomudeckas cucreMa xuMmuiaeckux dnemMeHToB J[. . MenneneeBa. CBs3b MEPHOANICCKOTO 3aKOHA M [IeprHOUecKoi CHCTEMbl XUMUIECKUX 3JICMEHTOB
J. . MenneneeBa ¢ COBpeMEHHOI TeOPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMU IPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuojaM. 3HaYeHUE MePHOANICCKOTO 3aKOHA B PA3BUTHH HAYKH.

CrpocHue BemiecTBa. XUMHUYECKas CBsA3b. BUIBI XHUMUYECKOH CBSI3U (KOBAJCHTHAsl HEIOJSApPHAS W TOJSIpHAs, MOHHAS, MeTajuindeckas). MexaHu3Mbl 00pa30oBaHUS KOBAJCHTHOM
XUMUYECKOU CBs3H (0OMEHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b.

BaneHTHOCTE. DICKTPOOTPUIIATEIbHOCTh. CTeleHb OKHUCIeHUs. VIOHBI: KATHOHBI W aHUOHBI. BemecTBa MOJIEKYISIPHOTO M HEMOJICKYJSIPHOTO CTPOSHHS. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIeCTBA. THIBI KPUCTAIUIMIECKHUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTALUTMUECKON PEIIETKH.

IToHsTHE O TUCTIIEPCHBIX CHCcTEeMax. FICTHHHBIC U KOJUTOMIHBIC PaCTBOPBI. MaccoBas 10JIs BEIIECTBA B PACTBOPE.

Knaccudukarus Heopranudeckux coeqnHeHni. HoMeHkIaTypa HeopraHn4eckux BemiecTB. | eHeTndecKas CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAIISKAIINX K PA3INIHBIM KIIACCaM.



Xumndaeckast peakius. Kiaccnpukanmst XMMHUECKUX peaki B HEOPraHWIECKOW M OPraHWIeCKOW XUMHHU. 3aKOH COXPAHCHMS MACCHI BEIIECTB; 3aKOH COXPAaHEHUS W TPEBPAIICHUS
SHEPIHU IPU XUMHUYECKUX PEAKIUAX.

CkopocTh peaknuu, e€ 3aBUCHMOCTD OT Pa3NH4HbIX (pakTopoB. OOpaTHMbIe peaknnu. XUMHYECKoe paBHOBecHe. DaKTOpHI, BIMAIOMINE Ha COCTOSHHE XMMHYECKOTO PABHOBECHSL.
IIpunnun Jle laTense.

Dnekrponurnyeckas auccoruanys. CHuibHbIe U cadble 37eKTposuThl. Cpelia BOJHBIX PacTBOPOB BELIECTB: KUCIAsl, HEWTpallbHas, WelovHas. [lonamue o 6000pooHOM nokazameine
(pH) pacmeopa. Peaxiiuu HOHHOTO 0OMeHa. [ UOpoIu3 Heopeanuveckux u OpeaHUIecKux 8euecms.

OKHUCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuu. [lonamue 00 21eKkmpoause pacniagos u pacmeopos coneil. Ilpumenenue snexmponusa.

DKcnepumenmanvrbvle Memoobl U3yueHus 6euiecme U ux npeepaujenuii: 1eMoHcrpanys Tadbnun «[lepuonuueckas cucrema Xxumuieckux sinementoB J[.J1. MenzneneeBa»; nzyuenue
MoJieJIel KPUCTATMYECKUX PEIETOK; HaO0AeHHE U OIMCaHNE JJIEMOHCTPALMOHHBIX U 1TA0OPaTOPHBIX ONBITOB (Pa3iokKeHHe NePOKCH A BOAOPO/a B IPUCYTCTBUH KaTajIu3aTopa, ONpeelicHne
Cpe/bl pacTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAIBHOIO WHIUKATOPA, PEaKUUH HOHHOI'O OOMEHA); MpOBEACHHE IMPAaKTHYeCKoil paboTel «BimsHue pasnuyHbIX (akTOPOB Ha CKOPOCTh
XUMHUYECKON peaKkum».

Pacuémmnuie 3a0auu

Pac4érel M0 ypaBHEHUSAM XUMHUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHYECKHE PACIETHL, PACYETHI C UCIIOJIB30BAHUEM TOHATHS «MACCOBas OIS BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. [Tonosxenne HemeTamioB B [leproamdeckoil cucreme xumudeckux anemenToB [I.M. MenneneeBa u 0coOEHHOCTH CTpOCHHMST aTOMOB. Du3nueckue CBOWCTBA HEMETAILIOB.
AnoTponys HEMETaJUIOB (Ha IIpUMepe KHCIopoaa, cepsl, Gocdopa u yriepona). XMMHUECKHE CBOMCTBA BaKHEHIINX HEMETAIUIOB (TaJIOTEHOB, CEPHI, a30Ta, ocdopa, yriepoaa U KpeMHHUS) U
UX COEANHEHUH (OKCHOB, KUCIOPOICOACPIKAIIMX KUCIOT, BOJOPOIHBIX COeANHEHUH). [IpuMeHeHe BaXKHEUIIINX HEMETAJUIOB U UX COSAMHEHHH.

Meranel. [Tonoxenne Metamnos B [lepuonuueckoil cucreme xummdeckux anemenToB Jl. M. MenneneeBa. OcCOOEHHOCTH CTPOEHHMS 3JIEKTPOHHBIX 000JI09eK aTOMOB MeTajutoB. O0miune
¢usnyeckue cpoiicTBa MeTayuioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUUESCKUN PsiJ HANPSDKEHUH MeTaIoB. XMMUUECKHE CBOMCTBA BaKHEUIINX METAJUIOB (HATPWH, Kalui, KaJblWH, MarHui,
TIOMHHUH, LWHK, XpOM, JKeJie30, Mellb) U MX coeAnHeHui. OO0mue crnocoObl moiydeHus MetaiuioB. Memannypeus. Kopposus memanios. Cnocobwl 3awumsr om xopposuu. Ilpumenenne
METAJUIOB B OBITY U TEXHHKE.

DIKcnepumenmanvrbie MemMOObl UZYUEHUA BEU{ECINE U UX NPEEPALeHUTi: N3YUCHIE KOIUICKINN «MeTauIbl ¥ CIUIaBbl», 00pa3ioB HEMETAIIIOB; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4;
HaOJIIOZIeHNE W ONHMCAaHWEe JEMOHCTPAIOHHBIX M JJa0OPATOPHBIX ONBITOB (B3aMMOJCHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPaMM KHCIIOT W IIeJI04Yeil, KaUeCTBEHHbIE PEAKI[MHM Ha KaTHOHBI
METaJIJIOB).

Pacuémmnuie 3a0auu

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIECTBA, MAacce WINM 00BEMY OIHOTO M3 YYacTBYIOUIMX B PEaKkIMHU BEUIECTB; PacdEThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) ITPOYKTOB PEAKIMH, €CIIN OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHuA U KU3Hb

Posb XMMUHU B 00€CIIEYEHUH JKOJOTMYECKOW, JHEPreTHYECKOH 1 MHUIIEBOIl 0€30MacCHOCTH, Pa3BUTHU MeIUUMHBL. [IOHATHE 0 HAyYHBIX METOAAX MO3HAHHS BEIIECTB U XUMHYECKUX
peaxrmil. [IpenctaBnenust 06 00MKX HAYYHBIX IPUHIUIAX TPOMBIIIICHHOTO MOJTyYeHHS BaXKHEHIIINX BEIIECTB.

UYenoBek B MUpPE BEUIECTB U MATEPUAJIOB: BAJKHEHIIME CTPOUTEIIBHBIE MATEpPHUallbl, KOHCTPYKLUOHHbIE MAaTE€pUabl, KPACKM, CTEKJIO, KEpPaMHKa, MaTEpUajbl AJI 3JIEKTPOHUKH,
HaHOMAaTepHaJbl, OPraHUIECKHe U MUHEPaIbHbIE yIOOpEHUs.

XuMHS 1 3I0pPOBbE UEJIOBEKaA: NPaBHiIa UCIIOIb30BAHMUS JIEKAPCTBEHHBIX IIPENapaToB; paBHUia 6€30MacHOTO HCIIOIB30BAHMS IIPENapaToB OBITOBOM XMMUHU B TOBCETHEBHOM KU3HU.

MesknpeaMeTHbIE CBSA3H

Peamzanusi MEXIpeAMETHBIX CBA3ed IPH M3yYeHHWH OOLield M HeopraHmdeckod Xumuu B 11 Kiacce OCyIIECTBISIETCS Yepe3 HMCHOJIB30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U MOHATHUMH, SBISIOIUXCS CHCTEMHBIMHU IS OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIE MOHATHS: Hay4HBIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3, KIacCU(UKaAIWs, TEpUOJUIHOCTh, HAaOII0IeHNE, SKCIIEPIMEHT, MOJICINPOBAaHUE,
U3MEpPEHUE, SBICHHUE.

®usnka: MaTepus, 3HEpPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEHTPOH, HOH, N30TOI, PaJIMOaKTHBHOCTh, MOJIEKYJIa, SHEPIeTHYECKU ypOBEHb, BEIIECTBO, TEJ0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, PM3MUECKUE BEIMYNHBI M €IMHUIB X U3MEPEHHS, CKOPOCTb.

Buonorus: xieTka, opraHu3M, 3KOocUcTeMa, Orocdepa, MaKpo- MUKPOIJIEMEHTHI, BATAMHUHBI, OOMEH BEIIIECTB B OpPTaHHU3ME.

I'eorpadus: MuHEpaBI, TOPHBIE TIOPOBI, ITOJIE3HBIE HCKOIIAEMBIE, TOIUIHBO, PECYPCHI.

TexHonoruss: XUMHUYECKash HNPOMBIIUIEHHOCTb, METAJUIYPIUs, INPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SWCTBEHHOE IIPOM3BOACTBO, IUINEBAs IPOMBILIUIEHHOCTD,
(hapmaneBTHIECKas TPOMBIIUIEHHOCTD, IPOU3BOJICTBO KOCMETHYECKHX IPEMAPaTOB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, YJICKTPOHHAS IIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJJMETA «XUMMHAS»

IlesieBble OpHEHTHPHI Pe3YAbTATOB BocnuTaHusa Ha ypoBae COO:

HanpaBneHnﬂ BOCIIHTAHUA

IlesieBble OPUEHTHUPBI

1.I'paxxnaHCKO-TIaTPUOTHYECKOE
BOCITUTaHUE

1.1.3Harommii ¥ MOOSIIHIA CBOIO MaTyI0 POJIUHY, CBOM Kpail, MMEIoniA ipefcTaBieHue o Poqune - Poccun, ee Teppuropun,
PacroI0KEeHNH;

1.2.co3Haromuii MpUHAIEKHOCTh K CBOEMY HApOIy U K OOMIHOCTH IpaxkaaH Poccuu, MpOSBISIONINN yBaXKEHHE K CBOEMY H JPYTUM
Hapozam;

1.3.moHMMarOIINI CBOIO COMPUYACTHOCTH K MPOLIIOMY, HACTOSILEMY M OyAylIeMy poaHOTo Kpas, cBoeil Ponunsl - Poccun,
Poccuiickoro rocyaapcTsa;

1.4 moHUMaromuii 3HaYeHNE TPAKIAHCKUX CUMBOJIOB (TOCYIapCTBEHHAsI CHMBOJIFKA Poccum, cBoero pernona), mpa3aqHIKOB, MECT
MOYUTAHUS FEPOEB U 3aLUUTHUKOB OTeuecTBa, MPOABIAIOUINM K HUM YBaKEHHE;

1.5.I/IMCIOHII/II71 INEPBOHAYAIBHBIC MTPEACTABJICHHUA O ITpaBaX U OTBETCTBCHHOCTH YCJIOBCKA B O6H.[€CTB€, IrpaXJaHCKHUX ITpaBax U
0053aHHOCTSX;

1.6.mpuHUMarOIKN y4acTre B )KH3HH KIlacca, 00Ieo0pa3oBaTeIbHOM OpraHu3alid, B JOCTYITHON TI0 BO3PACTy COIMAFHO 3HAYMMON
JIeSITeIbHOCTH.

2.JlyXOBHO-HpaBCTBEHHOE
BOCTIUTaHUE

2.1.yBaXkaromuii TyXxOBHO-HPABCTBEHHYIO KYJIbTYpPY CBOCH CEMBbH, CBOCTO HAPO/1a, CEMEHHBIC IIEHHOCTH C YI€TOM HAIlMOHAIBHOM,
PEIUTHO3HON IPUHAJICKHOCTH;

2.2.CcO3HAIONIUH IIEHHOCTh KaXKI0M YeTI0BEUECKOM KU3HU, TPU3HAIOIINN HHANBUIYATFHOCTh U JOCTOMHCTBO KaXI0T0 YEIOBEKA,
2.3.100posKeNnaTeNnbHbIH, MPOSABIISIONIMIA COMEPSKUBAHUE, TOTOBHOCTh OKa3bIBATh TIOMOIIIb, BRIPAXKAIONIUI HEITPUITHES TIOBEICHUS,
MPUYUHSIONIETO (PM3UYECKUI 1 MOPATBHBIN Bpe IPYTUM JIFOISIM, YBAXKAIOIIHHA CTapIIIHX;

2.4 . yMeroumil OLEHUBATh MOCTYIIKYU C MO3UIMU UX COOTBETCTBUS HPABCTBEHHBIM HOpPMaM, OCO3HAOIINI OTBETCTBEHHOCTD 32 CBOU
MOCTYIIKH.

2.5.BIaferonuii MPeCTaBISHUSIMI O MHOTO00Pa3uH S36IKOBOTO U KYJIBTYPHOTO ITPOCTpaHCTBa Poccuu, MMeromuii mepBoHaYabHbIC
HABBIKU OOIIEHUS C JIOABMHU PAa3HBIX HAPOOB, BEPOUCTIOBEIAHHIA.

2.6.co3HAIONIUH HPABCTBEHHYIO M 3CTETUYECKYIO IIEHHOCTh JIUTEPATYPHI, POTHOTO S3BIKA, PYCCKOTO SI3BIKA, IPOSBIISIONINA HHTEPEC K
YTEHHUIO.

3. OcTeTHYECKOE BOCIUTAHUE

3.1.cnoco0HbII BOCIPUHUMATD U YyBCTBOBATh IPEKPACHOE B OBITY, IPUPOJE, HCKYCCTBE, TBOPUECTBE JIIOACH;
3.2.1pOSBISIOIINNA UHTEPEC U YBAKEHUE K OTEUECTBEHHON U MUPOBOM XyI0XKECTBEHHOUN KYIbTYpE;
3.3.mposIBIAIONINI CTpeMIIEHHE K CAaMOBBIPAKEHHUIO B PAa3HBIX BUAAX XYA0KECTBEHHON AESITeIbHOCTH, HCKYCCTBE.

4 .duznveckoe BOCIMTAHUE,
(hopMupOBaHUE KYIbTYPHI
3I0POBBS 1 SMOITUOHAITBHOTO
Onaromomy4ust

4.1.0epeKHO OTHOCAIIMICS K (DU3MUSCKOMY 370POBBIO, COOJIFOIAIONINI OCHOBHBIC ITPaBHIIa 3JJ0POBOI0 M OE30MMaCHOTO JJIS Ce0s1 U
JIPYTHX JIt0JIei 00pasa )KU3HH, B TOM YHCIIe B MH()OPMAIMOHHON cpelie;

4.2 BaJeIoNI1i OCHOBHBIMU HaBbIKAMY JTUYHOM U OOIIECTBEHHOW I'MIMEHBI, 0€30IaCHOTO MOBEACHHS B OBITY, IPUPOJE, OOIIECTBE;
4.3.0pUeHTHPOBAHHBIN HA (PU3UUECKOE PA3BUTHE C YIETOM BO3MOXKHOCTEH 3/I0POBbBS, 3aHIATHS (PU3KYIBTYPOH U CIIOPTOM;
4.4.co3HAIUH ¥ IPUHUMAIOIIUI CBOIO TIOJIOBYIO IPHHAIJIE)KHOCTh, COOTBETCTBYIOIIUE el ICUXO(PU3NIECKHUE U TIOBEACHUECKUE
OCOOCHHOCTH C YYETOM BO3pacTa.

5. TpynoBoe BocriuTanue

5.1.co3naromuii IEeHHOCTH TPyAa B )KM3HU YETIOBEKA, CEMbH, OOIIECTRA;

5.2.IpOSBISIONINI YBaXXEHUE K TPYAY, JIOISIM Tpyaa, OepekHOe OTHOIIEHHE K pe3ysIbTaTaM TPyAa, OTBETCTBEHHOE MTOTPeOIIeHNE;
5.3.pOosBISAIOMINN MHTEPEC K Pa3HbIM PO eccusim;

5.4.yqacTByIOIMH B pa3lUYHbBIX BUAAX JOCTYITHOTO MO BO3PACTy TPYJa, TPYAOBOH IEATEIbHOCTH.

6.9K0IOrHYeCcKO€e BOCIIUTAHUE

6.1.MOHMMAOIINH IIEHHOCTD MPHUPOJIBI, 3aBUCUMOCTD KH3HH JIIOJIEH OT MPHUPOJIBI, BIVSHHE JTI0AeH Ha IPUPOIY, OKPYKAIOIIYIO CPEy;




JKUBBIM CYIIECTBAM;

6.3.Bpra)KaIOHIPII71 TOTOBHOCTH B CBOCH ACATCIIBHOCTHU MPUACPIKUBATHCS 3KOJOTMUCCKUX HOPM.

6.2 .TIpOSIBIISIONINM JTI000BE M OepEKHOE OTHOIIIEHUE K TIPUPOJIC, HEMPHUATHE TSUCTBUH, TPUHOCAIINX BPEI MIPHPOAE, OCOOCHHO

7.11eHHOCTH Hay4YHOTO MTO3HAHUS

YBaXXCHUE K HAYYHBIM 3HAHUAM, HAYKE;

TYMaHHTapHOH 00JIaCTSAX 3HAHUSL.

7.1 .BI)Ipa)KaIOHII/II‘/'I IMMO3HABATCJIbHBIC UHTCPCChI, aKTUBHOCTD, JI0003HATEILHOCTE U CAMOCTOSATEILHOCTE B IMMO3HAHWHN, UHTCPCC U

7.2.001a1ar0IHiA TepBOHAYATBLHBIME MPEACTABICHISIMHI O TIPHUPOIHBIX M COITHATBHBIX 00BEKTaX, MHOIO0Opa3HH OOBEKTOR U SIBJICHHIA
MIPUPO/IBI, CBA3U KUBOW U HEIKUBOU MTPHUPOJIBI, O HAYKE, HAYYHOM 3HAHUM,
7.3 . MMEIOIIHI IepBOHAYATIbHBIC HABBIKM HAOIIOJICHUHN, CUCTEMATH3aIIUH U OCMBICIICHUSI OTBITa B €CTECTBEHHO-HAYYHOH H

Ne Iepeyens TeM, IVIAHUPYEMBIX JIJIsl 0CBOCHHS 00YYaAOIIIMHECS KoauuecTBo Hcnoan3yembie LeneBble OPHEHTHPHI
n/n aKaJeMHIYeCKHX YacoB, 3JIEKTPOHHBIE YU4eOHO- Pe3yJabTATOB BOCIIUTAHUSA
OTBOJMMBIX HA OCBOEHHE | METOMHYECKHX MATEPUAITBI
KaxKA0i TeMbl
10 KJIACC
1 Pa3znes 1: Teopernyeckue 0CHOBBI OPraHHYeCKO XUMHUH 3 https://lesson.edu.ru/04/10
11 Tema 1: IIpeamer opranuueckoit xumMun. Teopus XUMHYECKOTO CTPOCHHUS 3 POIII (ypok 1 B 10 x11.) 53,71
opraHnueckux coeannennii A.M.bytneposa
2 Paznes 2: YriieBoaopoabl 13 https://lesson.edu.ru/04/10
2.1 Tewma 2: [IpenenpHble YIIeBOJOPOAbI. AJKAHBI 2 POHI (ypok 2 B 10 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tewma 3: HenpenenbHble YIIIeBOJOPOIbI: aTKEHBI, ATKAUEHBI, aIKHHBI 6 POUI (ypok 3 B 10 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
2.3 Tema 4: ApoMaTu4ecKue yriaeBoA0POIbI 2 POHI (ypok 4 B 10 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
2.4 Tewma 5: [IpupoaHbIe HCTOUHUKH YTIEBOJIOPOJOB U UX MepepadoTKa 3 POHI (ypok 5 B 10 xi1.) 5.3,6.1,6.2,7.1,7.2,7.3
3 Paznea 3: Kuciopoacoaep:kauiue opraHnyecKne coeMHeHus! 13 https://lesson.edu.ru/04/10
3.1 Tema 6: CriupTsl. DeHon 3 POHUI (ypok 6,7 B 10 kJ1.) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
3.2 Tema 7: Anpaeruabl. KapoonoBsie kKucioTbl. CI0XKHbBIE d(UPEI 7 POHI (ypok 8,9 B 10 ki1.) 6.16.2,6.3,7.1,7.2,7.3
3.2 Tema 8: YriieBoab! 3 POIII (ypok 10,11 B 10 k1) 6.16.2,6.3,7.1,7.2,7.3
4 Paznes 4: A3orcomepKaiiue OpraHuyecKue CoenHeHust 3 https://lesson.edu.ru/04/10
4.1 Tema 9: AMunsl. AMUHOKHCIOTEL. benku 3 POHI (ypok 12 B 10 ki11.) 6.1,6.2,6.3,7.1,7.2,7.3
5 Pa3znes 5: BbICOKOMOJIEKYISIPHBIE COETHMHEHHST 2 https://lesson.edu.ru/04/10
5.1 Tema 10: [Tmactmaccel. Kayayku. Bomoksa 2 POII (ypok 14,15,16,17,18 414.2,6.1,6.2,6.3,7.1,7.2,7.3
B 10 K11.)
Hroro: 34 gyaca
11 KJIACC
1 Paznea 1: Teopernyeckue 0CHOBBI XHMHH 13 https://lesson.edu.ru/04/11
1.1 Tema 1: Ctpoenue atomoB. Ilepuoanueckuii 3akoH u [lepuonuueckas cucrema 3 POI (ypok 1,2 B 11 ki1.) 53,71
xumuuyeckux 3iaemenToB .M. Menneneesa
1.2 Tema 2: Ctpoenue BemecTBa. MHOrooOpasue BemecTB 4 POIII (ypok 3,4 B 11 xi1.) 6.1,6.2,6.3,7.1,7.2,7.3
1.3 | Tema 3: XuMuuecKHe peakiuu 6 POII (ypok 5,6,7 B 11 xi1.) 71,7273
2 Paznea 2: Heopranmueckas Xumus 16 https://lesson.edu.ru/04/11
2.1 Tema 4: MeTamnsl 6 POIII (ypok 41,4.25.3,6.1,6.2,6.3,7.1,

9,10,11,12,13,17 B 11 k11.)

7.2,7.3
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2.2 Tema 5: Hemeraiisl 8 POIII (ypok 14,15 B 11 ki) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.3 Tema 6: CBsI3b HEOPraHUYECKHAX U OPTAaHMYECKUX BEIIECTB 2 7.1,7.2,7.3
3 Pasnen 3: X¥MMHUA U )KU3HD 4 https://lesson.edu.ru/04/11
3.1 Tema 7: XuMHS 1 )KU3HD 4 POII (ypok 18 B 11 ki1.) 4.1,4.25.3,6.1,6.2,6.3,7.1,
7.2,7.3
Hroro: 33 yaca
MNOYPOYHOE INTAHUPOBAHUE
10 KJIACC
No Tema ypoka Copep:xanue IpakTuyeckue padoThl
n/n (c McmoJIb30BaAHHEM 000PY/I0BAHHUS IEHTPA
€CTeCTBEHHO-HAYYHOH M TeXHOJI0THYeCKOM
HanpasJjeHHoctell «Touka pocray)
Pa3nes 1: Teoperuueckue 0CHOBBI oprannyeckoii xumnu (3 yaca)
Tema 1: Ilpeomem opzanuueckou xumuu. Teopus xumuueckozo cmpoeHus op2anuiecKux coeounenuil (3 uaca)
1 IIpenmer opraHMuecKoi XUMUu IIpenmer oprannueckoil XMMuUM: €€ BOSHUKHOBCHHE, Pa3BUTHE U 3HAUCHHUE B | - O3HAKOMJIEHHE ¢ 00pa3llaMi OpraHUYEeCKHX BELIECTB U
2 Teopust cTpoeHHs OpraHUYeCKUX MOJIy4eHHUHU HOBBIX BEILIECTB U MAaTEPUANIOB. TeopHs CTpOeHUS MaTepHajaMH Ha UX OCHOBE;
coenunenuit A. M. bytneposa, e€ opraHuueckux coequHenuii A. M. byTiepoBa, €€ OCHOBHBIE MOJIOKEHHUS. - MOJIETTUPOBaHUE MOJIEKYJl OpTaHUYECKUX BEIECTB; -
OCHOBHBIEC ITOJIOXKECHUS CrpykTypHbIe (POPMYIIBI OPraHUIECKHUX BEIICCTB. | OMOJIOTHS, H30MEpHSL. HAOJIIOICHUE U OTTMCAHKE JIEMOHCTPAIHOHHBIX OTBITOB
3 IpencraBnenue o KiaccupUKaIK XUMHYECKas CBSA3b B OPraHUYECKUX COCIUHEHUAX — OIUHAPHBIC U 10 MPEBPALIEHNUIO OPTaHUYECKHUX BEIIECTB IIPU
OpPraHUYECKUX BEIIECTB. KpaTHbIe CBs3U. [IpencTaBieHne o kiaccu()UKaIui OPraHMICCKUX BEIICCTB. | HarpeBaHUM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHUE).
HoMeHKaTypa OpraHM4eckKux HomeHnkmnatypa opraHMYecKiX COSIMHCHNN (CHCTeMaTHIecKas) U
COCTUHEHUI TpPHUBHATBHBIC HA3BaHUS BAKHEHIIHX MPEICTABUTEICH KIaCCOB
OpPTaHUYECKUX BEIICCTB.
Pa3gen 2: YraeBoaopoas! (13 yacoB)
Tema 2: Ilpedenvuvie y2nes00opoovl. Anxkanwl (2 uaca)
4 [IpenensHBIC YTIeBOJOPOIBl. AJKaHBl | AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psaa. MeTaH u 3TaH —
5 MertaH ¥ dTaH MPOCTEHIIINE IPEICTABUTEIH ATKAHOB: (PH3MUSCKUEC U XUMUICCKUE
CBOMCTBA (PEaKIMH 3aMELEHUS U TOPEHUS), HaX0XKIEHHE B IPUPOJE,
TMOJTYYCHUC U TPUMCHCHUE.
Tema 3: Henpeoenvnole yeneso0opoovl: aiKeHsl, AiKkaouensl, arkunol (6 uacos)
6 AJIKEHBI: COCTaB U CTPOCHHE, AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUIECKUN psA. DTWIEH U MPOIHICH —
TOMOJIOTUYECKUH pAad. HpOCTeI\/’IHII/Ie MPEACTABUTECIIN aJIKCHOB: q)HSPIquKI/Ie U XUMHUYCCKHUEC
7 OTHUJICH U TIPOITUIICH CBOMCTBa (peakIuy TUAPUPOBAHNS, TAIOTEHUPOBAHWS, THAPATAINH, - MIOJTy4Y€HHE FTUJICHA U U3YUEHHUE €TO CBOMCTB
OKHCIICHUS N l'IOJ'[I/IMepI/ISaHI/II/I), TMOJIYYCHUEC U TPUMCHCHUE.
8 AJKaJUEHBL. Anxanuensl. Byranuen-1,3 u metnnOyraauen-1,3: cTpoeHne, BaxHeHIIE
9 AJKagueHsbl. XUMHYECKHE CBOWCTBA (peakuus noauMepusanuu). I[lomydaenue
CHHTETHYECKOT0 KayuyKa ¥ PE3HHBI.
10 AJIKMHBI: COCTaB M OCOOEHHOCTH AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYCSCKUH PSJI.
CTPOEHHMSI, TOMOJIOTUYECKHUH P, AneTHieH — IpOCTEHIINI MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHHE,
11 AnernneH (hu3nYecKre ¥ XUMHYCCKHIE CBOWCTBA (PEeaKUu THAPHUPOBAHNS,
TaJIOTCHUPOBAHUS, THIPATAINH, TOPEHHS), TOJTy4YCHHE U MPUMEHCHHE.
Tema 4: Apomamuueckue y2nee00opoost (2 uaca)
12 Apensl. benzon | Apensl. beH3ou: cocTas, crpoeHue, GU3MIECKUE U XUMUYECKHE CBOHCTBA



https://lesson.edu.ru/04/11

13

I'eneTnyeckas CBA3b MEKIY
YTICBOIOPOAAMHU

(peakiuu raJOTeHUPOBAHUS U HUTPOBAHUS ), TIOIy4YeHUE W IPUMCHEHUE.
TokcHIHOCTH apeHOB. | 'eHeTHYecKas CBA3b MEXKIY YIIIEBOIOPOIAMHI,
MIPUHAIJICKAIIAME K Pa3IMIHBIM KJIACCAM.

Tema 5: IIpupoonsvie ucmounuku y2nee000po0os u ux nepepadomxa (3 uaca)

14 [TpupogHbIe HCTOUYHNKN [TpupoaHbIe HCTOYHUKHN YTIeBOAOPOA0B. [IpupoIHbIHA ra3 U Moy THHIE - 03HaKOMJICHHE C 00pa3liaMH IIacTMAcC, KayqyKoB 1
yraeBonopoaoB. [IpuponHslii ras, HedTsHbIe Ta3bl. HedTh 1 € mponcxoxxnerne. CriocoOsI mepepadoTKH pe3unsl; koutekun «Hedte» u «YTomby;
15 [IpupoaHbIe NCTOYHUKH He(TH: meperoHka, KPEeKUHT (TEPMUYECKUH, KaTATUTUIECKHIH), THPOIIN3. - MOJICIUPOBAHIE MOJICKYJ YTICBOIOPOAOB U
yriieBoopooB. Hedts. [MponykTel mepepaboTK HeTH, UX IPUMEHEHHE B IPOMBIIUICHHOCTH U B raJoreHONPOU3BOTHBIX
ObITy. KamMeHHBIH yrosib ¥ NpOJIyKTHI €ro nepepadoTKH.
16 Pacuérneie 3agaun Brruncienust o ypaBHEHUIO XUMUYECKON peakiuu
(Macchl, 00bEMa, KOIMYeCTBa UCXOAHOTO BELIECTBA UITN
MPOJYKTa PeakLUK [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOI'O M3 UCXOJHBIX BCUICCTB WJIN
IIPOAYKTOB PEAKLIUN).
Paznen 3: Kuciopoacoaep:kaniue oprannyeckue coennHenns (13 yacon)
Tema 6: Cnupmut. @enon (3 uaca)
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI. [TpenenbHblE OTHOATOMHBIE CIUPTHL. METaHOI U ATAHOJI: CTPOCHHUE, - IpOBeZIeHNe, HaOIIOICHHE U OTTUCaHKE
MertaHOI ¥ 3TaHOI: CTPOCHHE, (u3MUecKre 1 XUMHIECKNE CBOWCTBA (PEaKIIUK C aKTUBHBIMU METAJIaMH, JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB,
¢u3HIecKue CBOWCTBA raJoreHOBOJIOPOIaMH, TOPEHHE), TPUMEHEHHE. BOIOpOAHbIE CBA3N MEXKIY Ka4eCTBEHHbIC PEaKI[MX OAHOATOMHBIX CITUPTOB
18 MeTaHoI 1 3TaHOJI: XUMHIECKHE MOJIEKyJIaMH CTIUPTOB. /lelicTBHE METaHOJIa 1 3TaHOJA Ha OPTaHH3M (oxucienue sranona okcugoM Meau(Il)), MEHOTOaTOMHBIX
CBOHCTBa YeJIoBeKa. CHHPTOB (B3aMMOJEHCTBHE TIIHUIIEPHHA C THAPOKCHIIOM
19 MsHoroaTomHble ciupThl. PeHoN MHOT0aTOMHBIE CIIUPTHI. DTUIICHIJINKOIb U TIINIEPHH: CTPOCHHE, memu(ID))
(u3nyecKre ¥ XUMUIECKHE CBOWCTBA (B3aMMOAEHCTBHUE CO IIEIOYHBIMA
MeTaJUIaMH, KaueCTBEHHas! peaKllysi HA MHOTOATOMHBIE CIIUpTHI). JleiicTBre
Ha OpraHu3M YC€JIOBCKaA. HpI/IMeHeHI/Ie TIIMIEPUHA U OTUJICHTJIMKOJIA.
DeHoJ1: cTpoeHHEe MOJIEKYIIbI, (PU3MYECKUE U XUMUYECKUE CBOWCTBA.
TokcuyrocTh (eHosa. [Ipumenenue denoa.
Tema 7: Anvoezudvt. Kapoonoswie kuciomul. Cnosicnote 3ghupul (7 uacos)
20 Anbaerunpl. Dopmanbaerus, Anpaerusipl U KeToHbI. DopMambAeTH, alleTalbJETUl: CTPOCHHE,
aneTanpIeruy (hu3nvecKkre ¥ XMMUYIECKHE CBOWCTBA (PEeaKIIMU OKUCIICHHUS U
21 Anbaerunpl. @opmaibaeru, BOCCTAHOBJICHUsI, KAUECTBEHHbIE PEAKIMH), TIOJIyYEHUE U IIPHUMEHEHHE. - IpOBeZIeHNe, HaOII0IeHHE U OTTUCaHKE
aleTaibIeru/ Ayemon: cmpoenue, uzuyeckue u Xumuueckue ceolucmea (peaxyuu JIEMOHCTPAIIMOHHBIX OIBITOB: aJIbJIETUIOB (OKUCICHUE
OKUCTIEHUs. U 60CCMAHOBIIEHUS), NOLYYEHUEe U NPUMEHEHUE. aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l) n
rugpokcugom meau(1l)
22 MypaBbHHas U YKCyCHast KHUCJIOTHI O/HOOCHOBHBIE ITpeZIeIbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHas U - CBOMCTBa pacTBOpa yKCYCHOW KHCIIOTBHI.
YKCYCHAs KHCJIOTBL: CTpPOEHHE, (pu3nuecKre 1 XMMHUIECKHE CBOMCTBA
(cBoiicTBa, 00MIMeE TS KiIacca KUCIIOT, PeaKIys ATepUpUKALIK), TOTyIeHHEe
U IPUMEHEHHE.
23 CreaprHOBas M OJIEMHOBAsI KUCIIOTHI. CreaprHOBasi M OJIEMHOBAs KUCJIOTHI KaK IPEJCTAaBUTENN BBICIIIHX
Msuia KapOOHOBBIX KUCIIOT. MBUIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIEE JEHCTBUE.
24 CroxxHbIe 3GHUPHI Crnoxwuble 3(¢HUPHI KaK TPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ maponu3
CIIOXKHBIX 3(DHPOB.
25 Kupsr. Kupsl. I'naponus xxupos. [Ipumenenue xupos. buonornueckas posib




KHPOB.

26 Ypok 0000IIeHNs 1 KOHTPOJIS
Tema 8: Yeneeoowt (3 uaca)
27 VTieBobl. YrineBoasl: coCTaB, KiIaccu(UKaIus yriaeBoAaoB (MOHO-, TH- U - IpoBe/IcHUE, HAOIIOIEHUE 1 ONTMCAHHE
28 I'mroxo3a, kpaxmail, LeJI0103a ToJIrcaxapuabl). [ moKo3a — mpocTedIimii MOHOCaxapua: 0COOEHHOCTH JIEMOHCTPALIMOHHBIX OIBITOB: B3aUMOJEUCTBUE
CTPOCHUS MOJICKYIBI, (GU3NIECKHE 1 XUMUICCKHE CBOUCTBA Kpaxmaiia ¢ Ho1oM)
(Bzaumogpeiicteue ¢ ruapoxcunom mean(1l), oxucienne aMMraYHBIM
pactBopoMm okcuza cepedpa(l), BocctaHoBIIeHIE, OpOKEHHE TIFOKO3HI),
HAXOXJCHUE B MPHUPOJIE, TPUMEHEHHE, OnoIornyeckas poib. GOTOCHHTE3.
®dpykTO3a Kak u3oMep Ntoko3bl. Caxaposa — npedcmasumeriv
oucaxapuoos, 2uOpoiu3, Hax0NHCOeHUe 8 NPUPOOe U NPUMEHEHUE.
Kpaxmai u nemnono3a kak nIpupoaHbie noauMepbl. CTpoeHue Kpaxmaa u
LEeJUTI0N103b61. DU3UYECKHe U XMMUUECKHe CBOMCTBA Kpaxmaina (THUIpOIIn3,
KaueCTBEHHAs peakius ¢ HOJIoM).

29 Pacuérnsle 3agaun Brluncienus 10 ypaBHEHUIO XMMHUYECKON peaKLuK
(Maccel, 00bEMa, KOMMYIECTBA HCXOIHOTO BEIIECTBA MIIH
MIPOAYKTA PEaKIUK IO M3BECTHEIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOTHBIX BEIICCTB FUTH
MIPOAYKTOB PEaKINN).

Pa3nen 4: A3oTconepikainine oprannieckue coeqnHenus (3 yaca)
Tema 9: Amunwvt. Amunoxuciaomst. beaku (3 uaca)
30 AMUHBL. AMUHOKHCIIOTHI. Amunvl. Memuaamun u auuiuK. cocmas, cmpoenue, usuiecKue u
XuMuyeckue ceolcmea (eoperue, 83aumooelicmeaue ¢ 000U U KUCTIOMAMLL).
AMUHOKHCIIOTHI Kak aM(OTepHbIEe OpraHryYecKue coequHenus. Gusndeckue
M XUMHYECKUE CBOMCTBA aMUHOKHCIIOT (HA IIPUMEpPE TIIHAIUHA).
bronorunueckoe 3HaueHre aMUHOKHUCIIOT.
31 benku IlenTunbl. benku kak IpUPOIHbIE BHICOKOMOJIEKYJISIPHBIE COEUHEHHUS.
IlepBuyHas, BTOpUYIHASA U TPETUUHAS CTPYKTypa OenKkoB. XHUMHUYIECKHE
CBO¥iCTBA OEJIKOB: TUAPOJIU3, ICHATYPAI[Hs], KAYCCTBEHHbBIC PEAKIMK HA
Oenku.

32 IIpakTukym - HaOJII0/ICHUE U OTTMCaHUE IEMOHCTPAIIMOHHBIX OTIBITOB:
JIeHaTypaIus OSIIKOB IIPH HATPEBaHHM, [IBETHHIE
peaxImu OEIKOB.

Paznen 5: BoicokomosieKyJasipHble coefnHeHus (2 yaca)
Tema 10: Ilnacmmaccol. Kayuyku. Bonokna (2 uaca)
33 [Tmactmaccer. Kayuykn. BomokHa OCHOBHBIC TIOHATHS XHMUHU BBICOKOMOJICKYJISIPHBIX COCTUHEHUI: MOHOMED,

MOJIMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MTOJIMMEPU3AIUH, CPEIHSS
MoJieKyJsipHast Macca. OCHOBHBIC METO/IBI CHHTE3a BEICOKOMOJICKYIISIPHBIX
COCIMHEHUI — MOJMMEepH3anus U MOTUKOHAeH caus. [liacmmaccel
(noUIMUNEH, NOAURPONUTIEH, NOTUSUHUTIXIIOPUO, ROIUCTIUPOIL).
Hamypanvnolil u cunmemuueckue kayyyku (0ymaoueroswiil,
XJIOPONPEHOBYILL U U30ONPEHO8bIIL). BookHa: namypanvhbie (X10N0K,
wepcmy, WENK), UCKYCCMEEHHble (ayemamnoe G0JIOKHO, 8UCKO3aA),
cunmemuyeckue (Kanpom u 1a6cam).

- O3HAKOMIJICHHUEC C 06paBIIaMI/I MPpUPOJHBIX U
HNCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaYYyKOB.
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Hrorosast KOHTpoOJIbHAs paboTa

HUroro:

34 gyaca

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
No Tema ypoka Copep:xanue IpakTuyeckue padoThl
n/n (c MCIoJIb30BaHHEM 000PY/A0BAHMS LIEHTPA
€CTeCTBEHHO-HAYYHOH M TeXHOJIOTHYeCKOi
HanpasjenHocTeil «Touka pocra»)
Pasnen 1: Teopernueckue ocHoBbI xXuMuu (13 yacos)
Tema 1: Cmpoenue amomos. Ilepuoouueckuii 3axon u Ilepuoouueckasn cucmema xumuyeckux nemenmos /1. .
Menoeneesa (3 uaca)
1 Xumuueckuii anemenT. Atom. Aapo Xumuueckuit aneMeHT. AToM. Spo aToma, H30TOMBI.
aToMa, U30TOIBI
2 OnexTpoHHas 000JI0UKa. DnexTpoHHas 000104Ka. DHEpreTH4ecKrue YpOBHH, MOyPOBHU. ATOMHBIE
OHepreTudeckue ypoBHH, IOyPOBHU opb6uranu, S-, p-, d-31emenTsl. OCOOEHHOCTH paclpeneNeHIs SIEKTPOHOB
10 OpOUTANISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHasi KOH(UTYpalKsl aTOMOB.
3 IIepuoauueckuii 3aKoH U Ilepnoauueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX DJIEMEHTOB
Ilepnoguueckas cucrema xumudeckux | . M. MenneneeBa. CBsi3b epruogMUecKOro 3akoHa u [lepuonnyeckoit
anementoB . 1. Menzneneena CUCTEMBI XUMHYECKUX 35eMeHTOB JI. . MenneneeBa ¢ COBpeMEHHOM
TEOpUEN CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIECTB
[0 TpynnaMm M nepuojaM. 3HaueHrue NepPUOAMYECKOT0 3aKOHA B Pa3BUTHU
HaYKH.
Tema 2: Cmpoenue eewjecmea. Mnozooodpaszue seuwjecme (4 uaca)
4 Crpoenue BemecTBa. Busr Crpoenue BemecTBa. XUMHYeCKast CBA3b. BBl XUMHYECKON CBSI3U
XUMHUYECKON CBSI3H: KOBAJIEHTHAS (xoBaJIeHTHAs HEMOJISIPHAS U MOJIIPHAs, HOHHAS, METATMYECKas).
HEMOJISIPHAs ¥ MOJIIpHAs MexaHU3MBI 00pa30BaHUs KOBAJICHTHOM XMMHUYECKOH CBA3M (OOMEHHBIN U
5 Bupl xuMuyeckoi CBSI3U: HOHHAaA, JIOHOPHO-aKIENTOPHBIN). Bomopoanas cBs3b.
MeTaJuTndecKas BanentHOCTh. DnekTpoOoTpUIaTeIbHOCTh. CTEeTIeHb OKUCIEeHUS. VIOHBI:
KaTHOHBI U aHHOHBL. BerecTBa MONEKYJIIPHOTO U HEMOJIEKYIIPHOTO
CTpOEeHUsl. 3aKOH MOCTOSIHCTBA COCTAaBa BEIECTBA. THIIbI KPUCTATUINYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIIMYECKON
PEIIETKH.
6 [ToHsiTHE O IUCTIEPCHBIX CUCTEMAX. [onsiTue o nucniepcHbIX cuctemMax. VICTUHHBIE U KOJUIOUAHBIE PaCTBOPHI.
MaccoBas 1015 BEILIECTBA B pacTBOPE.
7 Knaccugukanus HeopraHuIecKux Knaccugukanus HeopraHudeckux coequnHenuii. Homenkiarypa
coenuHeHul. ['eHeTnyeckas cBs3b HEOpraHMYEeCKUX BellecTB. [ eHeTnueckas CBsi3b HEOPraHMYECKUX BEILIECTB,
HEOpPraHMYECKUX BEIIECTB MPUHAJJISKAITNX K Pa3IMYHBIM KJIacCaM.
Tema 3: Xumuueckue peaxyuu (6 uacos
8 XuMuyeckas peakius. Xummaeckast peaknus. Kiraccuduxanys XUMUYECKHX PeaKkui B - nemoHcTpanus Tabmui «llepronuaeckas cucrema

Knaccugpukanus XUMHUYEeCKUX PEeaKIIHi

HEOPTaHMYECKOH M OpraHUIeCKONW XUMUH. 3aKOH COXPAHEHHUS MACCHI
BEILIECTB; 3aKOH COXPAaHEHMs Y NPEBPAILECHHs] DHEPIUU IPU XUMHYECKUX

xuMmudeckux 3smemMenToB J[.M. MeHnneneeBay;




peaKuusx.

Pacuérsl o ypaBHEHHUSIM XUMHYECKUX PEaKIUi, B TOM
YHUCJIE TEPMOXUMUYECKHE PACYETHI, PACUETHI C
HCIOJIb30BaHNEM NOHATHUS «MAaccoBas J0JIsl BEILIECTBAY.

9 CKOpOCTh peakunu. XUMHIECKOe CKOpPOCTh peaknny, e€ 3aBUCUMOCTD OT Pa3NIHBIX (hakTopoB. OOpaTuMble | TPOBEICHHE NPAKTHIECKOH paboThl «BrmsHue
paBHOBeCHE. DIEKTPOIUTHICCKAs peakmuu. XuMudeckoe papHoBecre. DaKTOPHI, BIHSIONINE HAa COCTOSHHE pa3IHYIHBIX (PAaKTOPOB HA CKOPOCTH XUMUYECKOM
JUCCOIIMALIS. xumuueckoro pasHosecud. [Tpunuun Jle [llatense. peakuum».

DnekTporuTHdeckas aucconuanysi. CUIbHBIC U CIa0ble QICKTPOJIUTHL.
10 Peakiiy HOHHOTO OOMEHa. Cpena BOJHBIX pACTBOPOB BEIIECTB: KHCIAs, HEUTpallbHas, IIETOYHAsl. - U3y4YeHHe MOJeNIeH KPUCTAUNINIECKUX PEIIETOK;
Hownsamue o 6000poonom nokasamene (pH) pacmeopa. Peakumu HOHHOTO HAOJIIO/ICHUE U ONMCAHKE JIEMOHCTPAIUOHHBIX U
oOMeHa. [ u0ponu3 HeopeaHUUeCKUX U OP2AHUYECKUX GeUieCms. 71a00pATOPHBIX OMBITOB (Pa3NI0KEHUE IEPOKCH A
BOJZIOPOJIa B IPUCYTCTBUU KaTaIn3aTopa, ONpeeieHne
Cpebl pacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATILHOTO
HHIUKATOpa, PEaKIMd HOHHOTO OOMEHA)

11 OKUCTUTENHHO-BOCCTAHOBUTEIBHBIC OKHCIUTENbHO-BOCCTAHOBUTENBHBIC Peakuu. [Ionsamue 06 snexmponuse
peaxIum. pacniasos u pacmeopos conell. Ilpumenenue s1ekmpoausa.

12 Ypok 00001IeHNs ¥ TOBTOPCHHUS

13 Ypok 0000IIeHNs 1 KOHTPOJIS
Paspnen 2: Heopranuyeckasi xumus (16 yacoB)

Tema 4: Memannwt (6 uacoes)

14 Metamnel. [lomoxeHre MeTallIoB B Meramnsl. [Tonoxxenne metanios B [leproguueckoil cucTeMe XMMUUECKHUX
[epronmdaeckoii cucreme xummudeckux | smemeHToB . . MenneneeBa. OcoOEHHOCTH CTPOCHHUS IIEKTPOHHBIX
snemenToB JI. 1. Meneneesa. o0omouek aToMoB MeTaiuioB. O0mre pu3nIeckre CBOUCTBA METAILIOB.
du3ryecKre CBOMCTBa METAIIIIOB. CriaBbl METAJUIOB. DJIEKTPOXUMUYECKUH PsAJl HAIPSKEHUM METaIIOB.

15 XHAMHAYECKUE CBOMCTBA Ba)KHEHIIINX Xumudeckue cBOMCTBa BaKHEHIIINX METAJUIOB (HATPHH, KAIHH, KaJTbIIHiA,

METaJIOB U UX coeauHeHuil. HaTpuid, MarHuii, aTFlOMUHUH, IUHK, XPOM, KEJI€30, ME/Ib) U UX COSTUHEHHN.
KaJaui, KaJdblUui, MarHUn

16 XUMHYECKHE CBOMCTBA BAXKHEHIITHNX
METAJUIOB ¥ UX COEIUHCHUH.

ATIOMUHUH, IUHK, XPOM, JKEJe30,
MeJlb

17 OO1iue cocoObl MoJTydeHHs O01mue crocoObl nojryyeHust MeTaioB. [IpuMeHeHre MeTauioB B ObITY U
MeTtaioB. [I[pumMeHeHe MeTalIoB B texHuke. Memannypeus. Kopposus memannos. Cnocobul 3auumol om
OBITY U TEXHUKE. KOppo3uu.

18 [IpakTukym - I3y4YeHHe KOJUIeKINH «MeTaibl ¥ CIIIaBbI», 00pa3IoB

HEMETAJIJIOB

- HaOJIFOICHUE W OTMCAaHKE IEMOHCTPAUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCUIA
AJIOMUHUS C PACTBOPAMU KHUCJIOT U LIEJIOUEH,
Ka4eCTBEHHBIC PEAKIMH HA KATHOHBI METAJUIOB).

19 Ypok 000011eHNS U TIOBTOPEHHUS
Tema 5: Hememannowl (8 uacos)

20 Hemeramel. ITonoxxeHue HeMeTaLI0B Hemeramnsl. [Tonoxxenune Hemetaiios B [leproguueckoit cucreme

B [lepnoguueckoii cucreme
XuMHu9IecKux 3yementon J[. M.

xumuieckux dnemenToB /.M. MeHeneeBa u 0COOEHHOCTH CTPOCHUS
aToMoB. OU3NYECKIE CBOWCTBA HEMETAJUIOB. AJUTOTPONIHS HEMETAJIOB (Ha




MenneneeBa. Duznueckre CBOMCTBA
HEMETAJIJIOB.

puMepe KUCIopoa, cepsl, hocdopa u yriepoaa). XMMHUIECKHE CBOHCTBA
BaXHEHIIINX HEMETaJUIOB (TaJOTeHOB, CEphI, a30Ta, pocdopa, yriepoaa u

21 XUMIYECKHe CBOICTBA BaKHEHIIINX KPEMHHS) U UX COCIMHEHNH (OKCHIOB, KUCIOPOACOACPKAIINX KHUCIIOT,
HEMETAJIJIOB ¥ UX COSUHEHUN. BOJIOPOJHBIX COCTUHEHUIN).
I"anorenst
22 XWMHYECKHE CBOHCTBA BAKHEHIIINX
HEMETaJUIOB U MX coenuHeHni. Cepa
23 XWMHYECKHE CBOHCTBA BAKHEHIIINX
HEMETaJJIOB U UX COeAMHEHHH. A30T
24 XUMUYECKUE CBOMCTBA BaXKHEHIIINX
HEMETaJJIOB U UX COSAUHECHUH.
dochop
25 XUMUYECKUE CBOMCTBA BaXKHEHIINX
HEMETAJJIOB U UX COCIMHEHUM.
Yriepon U KpeMHUI
26 IIpumeneHnue BaykHENIIUX HEMETAUIOB | [IpuMeHeHMe BaKHEHIINX HEMETAIUIOB U UX COCIUHEHUM.
U UX COCIMHEHUN.
27 Ypok 000011IeHUS U KOHTPOJIS Pacuérel Macchl BeliecTBa WM 00bEMa ra3oB MO
N3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MIN 00BEMY
OJTHOTO M3 YY4aCTBYIOIIMX B PEAKIMH BEIIECTB; PacyEThI
Macchl (00pEMa, KOTMYECTBA BEIISCTBA) POIYKTOB
PEaKIH, €CIIM OTHO U3 BEUIECTB HMEET MPUMECH.
Tema 6: Cea3v opeanuueckux u neopzanuueckux sewecms (2 uaca)
28 I'eHeTnueckas CBS3b HEOPraHWYECKUX Heopranuueckue u opraHndeckue KACJIoTsl. Heoprannueckue u
1 OpPraHUYEeCKHX BEIIECTB. OpraHn4ecKHe OCHOBaHMA. AM(OTEpHbIE HEOPraHUIECKUE 1
29 Hrorosas koHTposbHAs paboTa OpraHHYeCcKUe COeIMHEeHUs. [ eHeTnYecKas CBsI3b HEOPTraHUIECKHUX U
OpPraHUYECKUX BEIIECTB.
Paznen 3: Xumus u :ku3Hb (4 yaca)
Tema 6: Xumusn u sncuzus (4 waca)
30 Ponbs xumun B obecniedeHuH Pouns xuMun B 00ecriedeHuH HKOJIOTUIECKOH, SHEPIreTHIECKON 1 ITHIIEBON
9KOJIOTUYECKOH, SHEPreTHIECKOH 1 6e30macHoCTH, pa3BUTHH MeIUIUHEL. [ToHsATHE 0 HAyYHBIX METOaX
IIUIIEBOI 0€3011aCHOCTH, Pa3BUTHH MO3HAHMS BELIECTB U XUMHUYECKuX peakuni. [IpexcraBiaenus 06 obmmx
MEJIMIIMHBI. HaYYHBIX NPUHIUIAX TPOMBIIUICHHOTO TOJIyYeHHUs BaKHEHIIINX BEIIECTB.
31 UenoBek B MUpE BELECTB U UYenoBek B MUpE BELIECTB U MATEPUANIOB: BasKHEHIIINE CTPOUTEIBHBIE
MaTepHuaIoB MaTepHaibl, KOHCTPYKIIMOHHBIE MaTepUallbl, KPACKH, CTEKIIO, KepaMUKa,
MaTepHaJIbl IS 3JIEKTPOHNKH, HAHOMAaTepHAIIbl, OPTaHMIECKUE U
MUHEPAITbHBIC YI0OpEeHUsI.
32 XUMUS 1 3T0POBBE YEIIOBEKA XUMHA U 3A0POBBE YEIIOBEKA: TPABHUIIa NCIIOIB30BAaHUS JICKAPCTBEHHBIX
IpernapaToB; MpaBuia O€30MIaCHOTO HCIOIB30BAHMS IIPENapaToB OBITOBON
XMWY B TIOBCETHEBHOMN JKHU3HU.
33 3aKIIIOUUTENbHBIN YPOK

HUroro:

33 yaca




