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1. IOSICHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHM Ha YpOBHE cpenHero olmiero oopaso-
BaHUs pa3paboTaHa Ha ocHoBe dexepasbHOro 3aKoHa OT
29.12.2012 Neo 273-®3 «O6 obpazoBanuu B Poccuiickoit Deaepa-
uu», TpeOOBaHUN K pe3yibTaTaM OCBOeHMs (henepasibHOM oOpa-
30BaTebHON MPOTrpamMMbl cpeaHero odmiero obpazoanus (POIL
COO), npencrasieHHbIX B DeepaibHOM TOCYIapCTBEHHOM 00pa-
3oBarenibHOM ctangapte COO, ¢ yuérom Konuenuuu npenojaana-
HUS y4eOHOTO mpenMmera «XUMHUs» B 00pa3oBaTeIbHBIX OpPraHu-
3anusax Poccuiickoit @enepanumy, PEaH3YIONIUX OCHOBHbIC o0pa-
30BaTeIbHbIC NIPOIPAaMMbl, U OCHOBHBIX IOJIOKeHHH «CTpareruu
pa3BuTHs Bocnutanus B Poccuiickoit denepanuu Ha nepuoj 110
2025 roma» (Pacnopspkenue IIpaButenbctBa PO ot 29.05. 2015
Ne 996 - p.) u opueHTHpOBaHA HA peau3alliI0 B LIEHTpE 00pazo-
BAHMS E€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKON HaIlpaBJICHHO-
creil «Touka pocra», co3nanHoro Ha 0aze MBOVY «Xabapurkas
COLII» ¢ uenpto pa3BuTHs y 00y4yaroIUXCsl €CTECTBEHHOHAYYHOM,
IPaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOTO U KPEaTUBHOTO
MBILUIEHUS], COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYUHOU
U TEXHOJIOTMUYECKOW HAMpaBIEHHOCTH, a TaKXkKe JUIs MPaKTHUECKON
0TpabOTKM y4eOHOro Marepuajga Mo y4eOHOMY Mpeamery «Xu-
MUSD).

OcHOBY MoaxoA0B K pa3paboTke padoueil nporpammbr COO
10 XMMUH, K ONpeeNeHnIo o0IIel cTpateruu o0y4eHusi, BOCIH-
TaHUS U Pa3BUTHs OOydaIOUIMXCS CpeACTBaMHU Y4eOHOro mpen-
Meta «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE cOCTa-
BWIM KoHUenTyanbHbele nonoxenuss ®I'OC COO o B3anmMooOy-
CIIOBJICHHOCTH LI€JIeH, colep)kKaHus, pe3ylbTaToB OOYy4YeHHs U
TpeOOBaHUH K YPOBHIO TIOJTOTOBKH BHIITYCKHHKOB.

B cooTBeTcTBHH C JaHHBIMH TIOJIOXKEHUSIMHU paboyasi mporpam-
ma COO (6azoBbIi YPOBEHB): yCTaHaBJIUBAeT 00s-
3areNbHOe (MHBAPMAHTHOE) MPEIMETHOE coJiepXKaHue,
orpeJiesigeT KOJUYECTBECHHbIE M KAayeCTBEHHBIE €ro XapaKTepH-
CTHKHM Ha Ka)/IOM JTale M3Y4eHHus NpeaMeTa, MpeaycMaTpuBaeT
IPUHIUIBI CTPYKTYPUPOBAHUS COJEPIKAHUSA U PACHIPEIEIICHHS €T0
[0 KJIacCaM, OCHOBHBIM pazjeslaM M TeMaM Kypca; Ja€T npuMep-
HOE pacrpezeneHue y4eOHbIX 4acoB M0 TEMATUYECKUM pasfeliam,
PEKOMEHAYET NPUMEPHYIO IIOCIEI0BATENBHOCTh H3YyYEHHS OT-
JETbHBIX TEM Kypca ¢ YYETOM MEXKIIPEIMETHBIX U BHYTPUIPE.-



METHBIX CBsI3€H, JIOTMKH y4e0OHOro Ipolecca, BO3paCTHBIX OCO-
oeHHocrer yqamuxcs 10— 11 kmaccoB; 1aéT METOAMYECKYIO MH-
TepIpeTaLuIo Leled U3ydyeHus MpeiMeTa Ha ypOBHE: COBPEMEH-
HBIX IPUOPUTETOB B CUCTEME CPEIHEro o011ero oopazoBaHus, co-
JIEpKATEIbHOM  XapaKTEpUCTUKU IUIAHUPYEMBIX  pE3yJIbTAaTOB
OCBOCHHS OCHOBHOW 00pazoBaTeIbHON MPOTrpaMMBbI CPETHETO 00-
mero oOpazoBaHusi (JIMYHOCTHBIX, METANpeIMETHBIX, MpeaMeT-
HBIX), OCHOBHBIX BUJOB Yy4eOHO-IIO3HABATENBHOM NEATEIBHOCTH
yUEHHKaA 10 OCBOCHMIO coJepxaHus npeaMera. [lo BceM HazBaH-
HBIM MO3ULMSIM B IporpaMMe coONro/ieHa IPEeeMCTBEHHOCTh C
paboueil nmporpaMmMoil OCHOBHOI'O 00IIEro 00pa30BaHUs 110 XUMUH
(mma 8—9 kiaccoB 00pa3oBaTeIbHBIX OpTaHM3alldid, 0a30BBIH
YPOBEHB).

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peajn3anus
00pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHOHAYYHOM HaIpaBiieH-
HoOcTel, pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMH 3aKO-
HOJIaTeNbCTBA B chepe 0Opa3zoBaHUs U C YUYETOM PEKOMEHIAIMH
denepanbHOro oneparopa yueOHOro npeamera « XUMus», MpHKa-
3a MuHMCcTEpCcTBa 00pa30BaHMsl, HAYKH U MOJIOJIEKHOM MOJTUTHKH
PK Ne 712-u ot 1.12.2022, npuka3oB Munuctepcrsa oopa3oBa-
Hus 1 Hayku PK Ne 34-p ot 15.01.2023, Ne 57 ot 02.02.2023 1.

Hcnons3oBanue o6opynoBanus 1neHTpa «Touka pocTay mos-
BOJISIET CO3AaTh YCIIOBUSI:

. IUIsl pacIIUPEHUs COJIepKaHMs IKOIbHOTO XMMUYECKO-
ro o0Opa3oBaHus;

. JUIs. TIOBBIIIEHUS TO3HABATEIbHONW aKTUBHOCTH 0oOyua-
IOLUXCSI B €CTECTBEHHOHAYYHOM 0071aCTH;

. JUIsL pa3BUTHUS JINYHOCTU pedeHKa B mpolecce o0yde-
HUS XUMHUH, €ro crocoOHocTel, popMUpoBaHus U yIOBIETBOpE-
HUS COLIMATILHO 3HAYUMBIX MHTEPECOB U MOTPEOHOCTEH;

* 1151 pabOTHI C 01apEHHBIMU MIKOJIBLHUKAMHU, OPTaHU3AIMH UX
Pa3BUTHS B PA3IUYHBIX 00JaCTAX 00pa3oBaTeIbHOM, TBOPUECKOI
NESTEILHOCTH.

[Tpumensist nudpoBbie 1a0OPaTOPUH HA YPOKAX XUMHH, y4a-
IIMECS] CMOTYT BBITIOJHUTH MHOXKECTBO Ja00OpaTOPHBIX paboT U
9KCIIEPUMEHTOB 110 IPOTrPaMME OCHOBHOM IIKOJIBI.



OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA
«XUMUS»

Xumuueckoe 00pa3oBaHWE, IIOJy9aeMO€  BBITYCKHUKAMU
CpPEeIHEH WIKOJBI, SBISETCS HEOTHEMJIEMOW YacThl0 HUX 00pa3o-
BaHHOCTU. OHO CIIYXKUT 3aBEPIIAONIUM 3TAOM pEaTU3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX IIEHHOCTEH,
MPUCYIIUX LETOCTHOU CHUCTEME XMMHUYECKOTO 00pa3oBaHus. ITH
IIEHHOCTH KacaroTCs MO3HAHWS 3aKOHOB MPHUPOABI, (GOpMHUPOBA-
HUSI MUPOBO33PEHUS U 00ILEN KYyJIbTYphl YEJIOBEKA, a TAKKE KO-
JIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO H
npupoaHoi cpene. Peanmsyercs xumuueckoe oOpa3oBaHHE yda-
HIUXCA CPeAHEN IIKOJIbl CPEeCTBaMU y4eOHOro mpeamera «Xu-
MUSI», COICPKAHUE U TIOCTPOCHUE KOTOPOTO OIMPEACNICHBI B MPO-
rpaMMe ¢ y4€toMm cnenuduku HayKd XUMUH, e€ 3HAa4eHHs B IO-
3HAHUM MIPUPOJIbI U B MaTEPHAILHON JKU3HU OOIIECTBA, a TAKXKE C
y9€TOM OOIIMX IeJIeH W MPUHIUIIOB, XapaKTePU3YIOIIUX COBpe-
MEHHOE€ COCTOSIHHE CHUCTEMBI CpefaHero oOmiero oOpa3oBaHHs B
Poccuiickoit denepanuu.

XUMHSL Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HWIpPaeT
0COOYI0 pOJIb B COBPEMEHHOW IHUBHIIM3AIMU, B CO3TaHUU HOBOU
0a3pl MaTepuanbHON KyabTypsl OHa BHOCHT CBOM BKiag B (op-
MUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3/IaHHE
L[EJIOCTHOTO TPEACTaBIeHUsI 00 OKPYXAroIleM MHUpE KaK O eIrH-
CTBE MPUPOJBI U UeIOBeKa, KOTopoe (hopMHpyeTcs B XMMHH Ha
OCHOBE NOHMUMaHHs BEUIECTBEHHOI'O COCTaBa OKPYXAlOIIero Mu-
pa, OCO3HAHUS B3aUMOCBSI3U MEXJYy CTPOCHHMEM BELIECTB, HX
CBOMCTBaMH U BO3MOXKHBIMH O0JIACTSMU IPUMEHEHUS.

TecHO B3aMMOJIEHCTBYS C IPYTMMU €CTECTBEHHBIMH HAayKaMHU,
XUMUS CTalla HEOTHEMJIEMOH YacThI0O MUPOBOU KYJIBTYPHI, HEOO-
XOJIUMBIM YCIIOBUEM YCIIEIIHOTO TPYJa U MKU3HHU KaXKJ0ro 4jieHa
obmectBa CoBpeMeHHass XMMHsI KaK HayKa CO3MJaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTWM HAINpaBlieHa Ha pEIICHHE Tio0ab-
HBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — ChIPhE-
BOH, DHEPreTUUECKOM, MUIIEBO, YKOIOTUYECKON 0€30MacHOCTH U
OXpaHbI 3J0POBbS.

B cootBercTtBUM ¢ obmumu tensimu u npuHipnamu COO co-
nepxxanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIH ypo-
BCHb W3Y4YECHHUs) OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha 0O0IIIe-
KYJIbTYPHYIO MOJTOTOBKY OOy4Yaroluxcsi, HEOOXOAUMYIO UM JJIst



BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIIO-
YEeHHUS B KU3Hb COIMYMa, MPOJODKEHUSI 00pa30BaHMS B pa3iIvy-
HBIX 00JIaCTSIX, HE CBSI3aHHBIX HETIOCPECTBEHHO C XUMHUEH

CocCTaBisOIMMHU  TIpeIMeTa «XUMHsS» SBIAIOTCA 0a30BbIC
Kypcel — «Opranuueckas Xxumusi» 1 «O01mas 1 HeopraHueckas
XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSA KOTOPBIX SIBJIS-
I0TCS OCHOBBI 0a30BOM HAayKW: CHCT€Ma 3HAHUIl MO0 HEOpraHuye-
CKOW XMMHH (C BKIFOYCHHEM 3HAHUW M3 OOIIECH XMMHH) U Opra-
HUYECKOM XUMHHU. POpPMUPOBAHUE TAHHON CHUCTEMbI 3HAHUH MPHU
M3Y4YEHUU TpeameTa o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS
BCEr0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX TMOHSTHIA, 3aKO0-
HOB U TEOPHUHA XUMHUMU.

CrpykTypa conepkanusi KypcoB — «OpraHudeckas XuMus» 1
«OO0m1ast 1 HeopraHu4yeckas XuMus» cHOpMUPOBaHA B MIPOTPaMMe
Ha OCHOBE CHUCTEMHOI0 MOJX0/Ja K N3Y4YEHUIO yueOHOro MaTepua-
7a 1 00yCIIOBJIEHA UCTOPUYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3Ha-
HUW Ha ONpe/eNIEHHBIX TEOPETUUECKUX YpOBHAX Tak, B Kypce op-
raHMYECKON XMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YpPOBHE KJlac-
CUYECKON TEOPHUM CTPOCHUSI OPTraHUYECKHX COCITMHEHUM, a TAKKe
Ha YpOBHE CTEPEOXMMHYECKHUX U JIEKTPOHHBIX IMPEICTaBICHUN O
cTpoeHnH BemlecTB CBeneHuss 00 M3yd4aeMbIX B Kypce BEILECTBaxX
Jal0TCs B Pa3sBUTHU — OT YIJIEBOJIOPOJIOB 10 CIOXKHBIX OMOJIOTH-
YECKU aKTUBHBIX COCUHEHUN B kypce opranumdeckoi Xu-
MUHU TOJY4YaloT pa3BUTHE CPOPMUPOBAHHBIE B OCHOBHOM IIKOJIE
IIEPBOHAYAJIBHBIE NPEACTABIECHUS O XUMHUYECKOW CBA3M, KIIACCH-
(UKAIMOHHBIX TpPHU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWMCTB Be-
IIECTB OT X CTPOEHUS, 0 XUMUYECKOM peaKuu

[Ton HOBBIM YIJIOM 3peHHUsi B mpeamere «XuUMHs» 0a3z0BOro
YPOBHS PacCMaTpUBAETCsI U3yUYEHHBIM B OCHOBHOM WIKOJIE TEOpE-
THYECKUN MaTepuaia U (aKTOJIOTHYECKHE CBEACHUS O BEIECTBAX
U XUMUYEeCKOW peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOmmas u
HEOpraHW4YecKass XMMHsD» YYalUMCS MPEAOCTaBISAETCS BO3MOXK-
HOCTb OCO3HATh 3HaUEHUE MEPHOJUUYECKOro 3aKOHa ¢ ob1eTeope-
TUYECKUX U METOJIOJIOTUYECKUX MO3MUIHM, IIy0’ke MOHATh MCTO-
pudecKoe u3MeHeHne GyHKIUN 3TOro 3akoHa — OT 00001maroeit
710 OOBSCHSIONICH U TPOTHOZUPYIOIIICH.

Enunas cucrema 3HaHMM O BaXXHEHUIITUX BEIECTBaX, UX COCTa-
B€, CTPOEHUH, CBOMCTBaX M NPUMEHEHNUH, & TAKIKE O XUMUYECKUX
peakuusax, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKaHMs J0-
nosiHseTcs B Kypcax 10 u 11 kiaccoB aieMeHTaMu colepkKaHus,



MMEIOIUMH KYJIbTYPOJIOTHUYECKAN W MPUKIAHON XapakTep IDTH
3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUU C JIPY-
TUMH HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIBHON U Mpak-
TUYECKOM JIeATEIbHOCTH 4YeJOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO
YBKEHHSI K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPHH U MPAKTHU-
YECKUX MPHIOKCHUN XMMHH, TTIOMOTAIOT BBITYCKHUKY OPHECHTH-
poBaThCs B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOiieMax,
CBSI3aHHBIX C XUMUEH, KPUTHUECKU OCMBICIHBATh HHPOPMAIUIO U
MPUMEHSTHh €€ Jisl TOIOJIHEHUSI 3HAHUHM, PEIICHUs UHTEIUICKTY-
QJIbHBIX M KCIIEPUMEHTAIbHBIX UCCIIEIOBATEIbCKUX 3a/1ad. B 1e-
JIOM coJiepKaHue yuyeOHOro npeamera « XuMus» JaHHOTO YPOBHS
M3yYeHHs] OPUCHTUPOBAHO Ha ()OPMHUPOBAHUE y YUAITUXCS MUPO-
BO33PEHUYECKOW OCHOBBI ISl MOHUMaHUs (Huiocockux uaei, ta-
KHX KaK: MaTepHaIbHOE €AMHCTBO HEOPTaHWYECKOTO M OpraHuye-
CKOTO MHUPa, 00YCIIOBIIEHHOCTh CBOMCTB BEHIECTB MX COCTABOM H
CTpOCHHEM, MO3HABAEMOCTb MPHUPOJAHBIX SBICHHUHA MYyTEM HKCIIE-
pUMEHTA U PElICHUs MPOTUBOPEUUN MEXAY HOBBIMU (DakTamu H
TEOPETUYECKUMH TMPEANOChUIKAMUA, OCO3HAHHWE POJM XUMHUHU B
peIIeHUU SKOJIOTUYECKUX MpolJieM, a TakKe MmpodiieM coepexe-
HUSI DHEPTETHYECKUX PECYPCOB, CBHIPHS, CO3AaHUSI HOBBIX TEXHO-
JIOTUHA ¥ MaTepHajoB

B mutane pemenus 3a71ad BOCIIUTAHUS, Pa3BUTHS M COLMANIN3A-
UM 00yYarOIIUXCs MPUHSTHIE TPOTPaMMOM TTOAXO/BI K OTIpesie-
JICHUIO COZIEP)KaHUsl M TMOCTPOEHUS MpeaMeTa MpeaycMaTpuBaroT
(dbopMUpOBaHHE Yy yYalINXCs YHUBEPCATbHBIX YUCOHBIX JACHCTBUIA,
uMeromux 0a30Boe 3HAYCHHE IS PA3JIMYHBIX BHIOB JESTEIHHO-
CTH: pelIeHus mpoOiieM, MOUCKa, aHamu3a U 00paboTku HHDOP-
MaIuu, HEOOXOAUMBIX IS IPHOOPETEHUs OTBITa MPAKTUYECKON 1
WCCIIEIOBATEIILCKON JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO
B ITO3HAHUU XUMUHU.

HEJIN 1 3AJAYN YUHEBHOI'O ITPEJIMETA «XUMMUA»

B npaktuke npenojaBaHus XMMHHM Kak B OCHOBHOW, Tak WU B
CPEIHEH IIKOJIE, IPU OIPEIEICHUN COACPKATEIbHOU XapaKTepu-
CTUKM LI€JIEW U3Yy4EHHs IPEIMETa HANPABICHHUEM IIEPBOCTEIICH-
HOW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OC-
HOB XMMHYECKOH HayKu Kak OOJIaCTH COBPEMEHHOIO €CTECTBO-
3HaHUA, PAKTUYECKOMN IEATEIBHOCTU YEJIOBEKA U KaK OJHOIO W3
KOMIIOHEHTOB MUPOBOH KyibTyphl C METOIMYECKON TOYKH 3pe-
HUS TAKOM IOIXOJ K ONPEICIICHUIO LIeJeH M3y4eHUs INpenMera



SBJISICTCS BIIOJIHE OIIPABJaHHbIM.

CornacHo JaHHOM TOYKE 3PEHHUS IJIABHBIMM LIEISIMU U3YYECHHUSI
npeamera «XuMus» B cpeiHell mKose Ha 0a30BOM YpOBHE SBIIS-
IOTCSI:

e (QopMHpOBaHME CUCTEMbl XMMHUYECKMX 3HAHUH KaK Bax-
HEWIIEH COCTaBIAIOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI
MHUpa, B OCHOBE KOTOPOH JIeKAT KIIFOUEBbIE MOHATHA, (DyH-
JAMEHTAJIbHbIE 3aKOHbI M TEOPUHM XUMHH, OCBOCHHUE S3bIKA
HayKH, YCBOCHME W IIOHUMaHHE CYLUIHOCTH JIOCTYIHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIE-
HUE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHUS;

¢ (QopmupoBaHUE U pa3BUTHE MPEICTABICHUIA O HAYUYHBIX Me-
TOJaX MO3HAHHWS BEIIECTB M XMMHUYECKHX PEaKIHid, HEOO-
XOJUMBIX JUIsl IPUOOPETEHUs] YMEHUM OpHUEHTUPOBATHCS B
MUPE BEUIECTB U XUMHUECKUX SIBIICHUH, UMEIOIIUX MECTO B
IIPUPO/JIE, B IPAKTUYECKOM U OBCEAHEBHOM KU3HM;

® Dpa3BUTHE YMEHHUH U CIIOCOOOB AESITEIBLHOCTH, CBA3AHHBIX C
HaOIIOACHNEM U OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEH-
Ta, cOONIOZICHUEM IpaBuil 0e30IacHOro OoOpalleHus C Be-
LIECTBAMH.

Hapsiny ¢ 3TuM copeprkaTenibHas XxapakTepucTHKa 1ieneil u 3a-
Jlad U3y4eHus MpeaAMeTa B IPOrpaMMe YTOUYHEHA U CKOPPEKTUPO-
BaHa B COOTBETCTBUH C HOBBIMU NPUOPUTETAMH B CUCTEME OO1IIe-
ro cpenHero oopaszoBanus. CerojiHs B NpenoJlaBaHUM XUMHU B
0oJbIIel CTENEHU OTHAETCS MPEANOYTEHHE MPAKTHUYECKOH KOM-
MIOHEHTE CoJiep>KaHUsd OOydeHHs, OPUEHTHUPOBAHHOW Ha MOJIro-
TOBKY BBIITYCKHHMKA ILIKOJIBI, BJIAJCIONIET0 He HAOOpOM 3HaHUM, a
(GYHKIIMOHATIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU U YMEHU -
MU aKTUBHOTO TIOJIYYEHUS 3HaHUU U NMPUMEHEHHs UX B peabHON
YKU3HU JJIs PEeLeHUs MPaKTUYeCKUX 3a7au

B 3TOM CBSA3M mpHM M3y4EHUH IpeaMeTa «XHUMHS» JOMHUHHUPY-
Iolllee 3HAaUeHNEe MPUOOPETAIOT TaKue 1IeNIn U 33Ja4H, Kak:

e ajanTanys 00y4arolMXcs K YCIOBHSM JWHAMHYHO pa3BU-
BalOLIErocss MUpa, (POPMUPOBAHHE HMHTEIUIEKTYaJIbHO pa3s-
BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYI-
HUYECTBY, CaMOCTOSATEIBHOMY HPHUHATUIO I'PAaMOTHBIX pe-
IIEHUH B KOHKPETHBIX KM3HEHHBIX CUTYallUsX, CBS3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

e ¢opMmupoBaHHE Yy OOYYAIONIMXCS KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH), UMEIOIUX YHUBEPCAIbHOE 3Ha-



YEeHHUE JJIS1 PA3JINYHBIX BUJOB JIEATEILHOCTH: PEUICHUS MPO-
OJieM, TIOMCKa, aHaNMKM3a U 00paboTku MHpOpMalu, HEOO-
XOJMMBIX ISl TIPUOOPETEHHS OTBITA NESTEIBHOCTH, KOTO-
pasi 3aHMMaeT BaXHOE MECTO B TMO3HAHUHM XUMUH, a TaKKeE
JUISL OLEHKH C MO3UIMHA 3KOJOrMYecKor 0e30macHOCTH Xa-
paKkTepa BIUSHHS BEIIECTB U XMMHYECKUX MPOIECCOB Ha
OpTraHu3M 4YeJIOBEKa M MPUPOTHYIO CPEeny;

® Da3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEW 00y4aromuxcs: COCOOHOCTH
CaMOCTOSITENILHO NMPHOOpPETaTh HOBBIC 3HAHUS MO XUMHHU B
COOTBETCTBUH C >KM3HEHHBIMU MOTPEOHOCTSMH, HCIIOJIB30-
BaTh COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJOTHH JIJIs
MOKWCKA M aHaIM3a Y4eOHOW W HAyYHO-TIONMYJSIPHOM MH-
(dbopmanyu XUMHUYECKOTO COJICPIKAHMS;

e (opMHUpPOBaHHME M Pa3BUTHE y OOYYAIOMIUXCS acCOIMATHB-
HOTO W JIOTHYECKOTO MBIIIICHHS, HAOII0IAaTeIbHOCTH, CO-
OpaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOH-
MBI, B YAaCTHOCTH, NPH IJIAHUPOBAHUHM U TPOBEICHUH XH-
MHYECKOT0 IKCIIEPUMEHTA;

e BOCNHUTaHHE y OOydarouuxcs yOeKIEHHOCTH B I'yMaHUCTU-
YeCKOW HaNpaBJICHHOCTH XUMHH, €€ BaXKHOW POJIM B pelIe-
HUH TJIO0ANBHBIX MPOOJIEM pPalOHAIBHOTO MPHPOAOIONb-
30BaHMsl, TIONOJHEHUsI SHEPreTUYECKUX PECypcoB M COXpa-
HEHMsI TIPUPOAHOTO PABHOBECHS; OCO3HAHMS HEOOXOIUMO-
cTH OepeXKHOTO OTHOUICHHUS K MPUPOJIE U CBOEMY 3/I0POBBIO,
a TaKKe MPHOOPETEHUS OIBITA HCIIOIB30BAHMUS MTOTyYSHHBIX
3HAHWUW JUIS TIPUHSATHS TPAMOTHBIX PEIICHHHA B CHTYaIUsX,

CBA3aHHBIX C XUMUYECKUMH SBIICHUSIMU.
MECTO YYEBHOI'O ITPEJMETA XMMHMA» B YYHEBHOM
IIJTAHE

B cucreme cpennero o6mero oopazoBanus «XUMHUs», U3ydae-
Mas Ha 0a30BOM YypOBHE, MpHU3HAHA O0S3aTEIbHBIM YYECOHBIM
MPeAMETOM, BXOISIIMM B COCTaB NpeaMeTHou obnactu «Ecte-
CTBEHHBIE HAyKH». YUEOHBIM TUTAHOM Ha €€ M3y4eHHE OTBEIICHO
68 yueOHbIX yacoB, 1o 1 yacy B Henemo B 10 u 11 kimaccax cooT-
BETCTBEHHO.

@®I'OC ycranaBnuBaeT TpeOOBaHHS K pe3yjibTaTaM OCBOCHHS
00yJaronMMucs IporpaMM CpeTHero 00I1Iero oopa3oBanus (JIud-
HOCTHBIM, METaINPeIMETHBIM U MIPEIMETHBIM).

Hayuno-mMeTonuyeckoil OCHOBOW AJisi pa3paOOTKH IUIaHUpYe-



MBIX PE3YyJIbTaTOB OCBOCHUS MPOTPAaMM CpPEIHEro o0mero oopaso-
BaHUA ABJISICTCA CHCTCMHO'I[GﬂTGHBHOCTHBIfI Ioaxond.

2. COAEPKAHUE YYEBHOI'O IPEIMETA «XUMMHSA»

10 KJIACC. OPTAHMYECKAS XUMMUAIL.
Teopernyeckne OCHOBbI OPraHUYEeCKOM X MMHHU

[Ipenmer opraHnyecKol XMMHUHU: €€ BOZHUKHOBEHUE, PA3BUTHE
Y 3HAUEHHUE B ITOJIYYEHUHU HOBBIX BEUIECTB M MaTepuanoB Teopus
CTPOEHHUsI OpraHudeckux coeauHeHud A. M. Bytieposa, e€ oc-
HOBHBIE TONIOXKEeHHUST CTPYKTypHBIE (POPMYIIBI OPraHUYECKUX Be-
uiecTB ['oMonorusi, uzoMepusi XuMuueckasi CBA3b B OpraHuYeCKUX
COEIMHEHUSIX — OJIMHAPHBIEC U KPATHBIE CBA3U

[IpencraBinenre o KiaacCU(PHUKAIMU OPraHUYECKUX BEILLECTB
Homenknarypa opraHu4eckux COeUHEHUN (CUCTeMaThuyecKas) u
TPUBUAJIbHBIE HA3BaHUS BAKHEWIIUX MPEICTaBUTENEH KIIAcCOB
OpPraHUYECKUX BEILECTB

DKCHepUMEHTaIbHbIE METO/Abl U3YYEHHS BEIIECTB M UX IIpe-
BpallleHU: 0O3HAKOMJIEHHE ¢ 00pa3liaMu OpraHuYeCKHX BEIIECTB
U MaTepHalaMHd Ha UX OCHOBE; MOJEINPOBAHUE MOJIEKYJ Opra-
HUYECKHX BEIIECTB; HAOIIOJECHWE U ONHMCAHUE JIeMOHCTpalMOH-
HBIX OIBITOB IO TPEBPAILEHUI0 OPraHUYECKHUX BEIECTB IpPH
HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHUE)

VYri1eBo10pOabI
AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psiiA. MeTan u
9TaH — MPOCTEHIINE MPEICTABUTENN AIKaHOB: (hU3UYECKHE U

XUMHYECKHE CBOMCTBA (peaKiMK 3aMeIIeHHs] U TOPEHHs), HaXOXK-
JICHHE B IPUPOJE, MOJydEeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHHME, TOMOJIOTUUECKUH psil DTUIEH U
MPOMUJIEH — MPOCTEUIITNE MPEICTABUTENN AIKEHOB: (PU3HUECKUE
U XUMUYECKHE CBOMCTBA (peaKIMu THAPUPOBAHUS, TATIOTCHHPO-
BaHMS, TUJIpaTalliy, OKUCJICHUS U MOJMMEPU3AIUH), TIOJyUCHHUE U
MIPUMEHEHHE

Ankanuensl: byramuen-1,3 u merunOyramueH-1,3: ctpoeHue,
BOKHEWIIIME XMMUYECKHE CBOMCTBA (peakuusi MOJUMEpPHU3ALINH).
[TonyyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUIN
psaa AueTuieH — NpOCTEHIINM IPEICTaBUTENb AIKMHOB: COCTaB,
CTpoeHHe, (pU3MYeckrne U XMMHYECKHE CBOMCTBa (PEaKIUU TUJ-



pUpOBaHus, rajloreHUpPOBaHMsI, TMIpaTalluy, TOPEHus), IMoJlyde-
HUE U IPUMEHEHNE

Apensl. benson: cocras, crpoeHue, (HU3MUYECKHE M XUMHUE-
CKHE€ CBOMCTBA (pEaKUM TaJOreHUPOBaHUS U HUTPOBAHMS), 110-
Jy4eHUe U NMpuUMeHeHue Jonyon. cocmas, cmpoeHue, usuie-
CKue u xumuyeckue ceoticmea (peakyuu 2anoceHupo8anus u
HUMPOBAHUS), NOIYUEeHUe U npumeHeHue. TOKCHYHOCTH ape-
HOB. ['eHeTnyeckas CBs3b MEXIY YIJIEBOAOPOAAMH, HpPHUHALJIE-
KaIMMU K pa3JIMYHbIM KJlaccaM

IIpuponHble MCTOYHUKM yrieBogopoaoB IIpuponHslii ra3 u
nonytHbie HeTsHbIC ra3el. Hed T n €€ mpoucxoxaenne. Crioco-
OBl TIepepabOTKU He(PTH: MEePEroHKa, KPEKUHT (TEPMUYECKHM, Ka-
TanuThueckuit), nuponus Ilpoayktel mepepaboTku HedTH, HX
IIPUMEHEHHE B NMPOMBILUIEHHOCTH U B ObITY KaMeHHbIH yronbs u
MIPOJYKTHI €r0 nepepadoTKu.

OKCIepUMEHTAIbHbBIE METO/bl M3y4eHHs BELIECTB M UX IIpe-
BpalllEHU: O3HAaKOMJIEHHE C o0pa3lamMH IUIacTMacc, KayuyKoB U
pe3unsl; kosekuu «HepTb» 1 «YTosb»; MoJenupoBaHie MoJle-
KYJ YIJIEBOJOPOJIOB U FaJIOT€HONPOU3BOHBIX; IPOBEICHHE TpaK-
THUYECKOM paboThI: MoJyueHHEe ITUIICHA U U3ydeHHE ero CBOMCTB.

Pacuémnuie 3a0auu

Brruucienuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl,
00BEMa, KOTMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa peak-
MU TI0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HC-
XOJIHBIX BEIIECTB WM MPOJTYKTOB PEAKIIMH).

Kuciopoacoaepxkammue opraHu4ecKkue coeJUHEHMUs.

[IpenenbHble OAHOATOMHBIE CIUPTHI METaHO U 3TAaHOJ: CTPO-
eHue, Qpu3nvyeckrue U XUMUYECKHE CBOMCTBA (peakluu C aKTUB-
HBIMH ME€TaJlIaMH, TaJIOT€HOBOJOPOIaMH, TOPEHNUE), IPUMEHEHHE.
Bonopoansie cBsI3u MEXy MOJIEKyJaMU CIIUPTOB. J[lelicTBHE Me-
TAHOJIA ¥ 3TAHOJIA HA OPraHU3M YeJIOBEKa.

MHoOroaromMHble CIUPTHI. DTHWICHIJIMKOIb U INIMLEPUH: CTPOe-
HUe, (U3NYeCKue U XMMUYECKHEe CBOMCTBA (B3aUMOEHCTBUE CO
LIEJIOYHBIMU METAJUIAMH, KA4ECTBEHHAsl PEaKIMsl HA MHOIOATOM-
Hbele cnupThl). [lelicTBue Ha opraHu3Mm uenoBeka llpumeHeHue
[JIMLIEPUHA U STUJIEHTIIUKOIIS

@eHOoM: CTpOCHHE MOJEKYJbl, (U3NYECKHEe W XHMHUYECKHE
cBoiicTBa. TokcuyHOoCTh (penona [Ipumenenue penona

Anpnernnsl 1 keToHbl Dopmanbaeru, aneTaiabIerua: cTpoe-
HUe, PU3NYecKre U XUMHUYECKUE CBOMCTBA (PEaKLUU OKUCICHUS U



BOCCTAQHOBJICHHS, KAUECTBEHHBIC PEAKIMH), MIOJIYyYEHUE U IIPUMe-
HEHUe

OnHOOCHOBHBIE MpeAeIbHbIe KapOOHOBbIE KUCI0THl MypaBbU-
Has U YKCYCHasi KUCIIOTBI: CTPOCHHE, (PU3NUECKUE U XUMHUYECKUE
CBOMCTBa (CBOWCTBA, OOIIME /s KJlacca KUCIIOT, Peaklusl dTepHU-
¢bukanun), nosydyeHue u npuMmenenue. CreapuHOBas M OJICUHO-
Basi KMCJIOTBl KaK IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHUCIOT.
MpLna Kak COJH BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIEE Jei-
CTBHE

Crnoxnble 3(GUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT
I'uaponms cnoxsbix 3¢upoB XKupsr ['maponus xupos [Ipumene-
HUE KUpoB buosioruueckas posb )KUPOB.

YTreBoabpl: cocTaB, Kiaccu(UKamms yrieBoaoB (MOHO-, TU- H
nonucaxapuael) [Jr0ko3a — MpoOCTEHIIMIT MOHOCAaXapui: OCO-
OCHHOCTU CTPOEHHS MOJIEKYJbI, (U3UYECKUE U XUMHUYECKHUE
cBolicTBa (B3aumojeiicteue ¢ rugpokcuaom mMeau(ll), oxkucnenue
aMMHUa4YHBIM pacTBOpoM okcuga cepedpa(l), BoccTaHOBiEHHE,
OpoKeHHME TJIOKO3bl), HAXOXJEHHWE B MpPUpOJE, NPUMEHEHUE,
O6uosornyeckas poiab @otocunTe3. PpyKTO3a Kak U30Mep IUIIOKO-
3bl

Kpaxman u nemntonos3a kKak npupoaHsie noaumepsl CtpoeHune
Kpaxmajla ¥ LeJo03sl. Ousndeckrue U XMMUYECKHE CBOWCTBA
Kpaxmaia (TUAPOJIN3, KaueCTBEHHAs! peaKlUs ¢ HOJIOM).

OKCIIepUMEHTAJIBHBIE METOJbl M3Y4YEHMs BELECTB M HX Ipe-
BpalllEHUH:IpOBEIeHNEe, HAOMIO/IeHNe U OMMCAaHUE JIEMOHCTpa-
LMOHHBIX OIBITOB: FOPEHUE CHUPTOB, KAYECTBEHHBIE PEAKIUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaom meau(Il)),
MHOTOaTOMHBIX CIIUPTOB (B3aUMOJEHCTBUE IJIMLIEPUHA C THA-
poxcuaom menu(Il)), anpaernnos (okucIeHHE aMMHAYHBIM pac-
TBOopoM okcuaa cepebpa(l) m rumpoxcumom memu(Il), B3ammo-
JeiicTBUE KpaxMala ¢ H0/I0M); MPOBEJCHUE NMPaKTHUECKON pabdo-
ThI: CBOMCTBA PacTBOPA YKCYCHOMN KUCIIOTBI

Pacuémmnoie 3a0auu

Boruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl,
00bEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA WM MPOJYKTA peak-
IIUM TI0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 HC-
XOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIH)

A3oTcojep:kaniue OpraHnyecKue coelMHeHus
AMUHOKHUCIIOTH Kak aM(pOTepHbIe OpraHNYeCKHE COeIUHEHUS



du3nuecKkue U XUMHYECKHE CBOMCTBa aMHHOKHUCIIOT (Ha TIpUMepe
riuipHa). bruonornyeckoe 3HaueHHEe aMUHOKUCIIOT. [lenTu bl

benku kak NpHpOIHBIE BBICOKOMOJICKYJSPHBIC COCIHMHCHUSI.
[lepBuyHas, BTOpUYHAsl U TPETUYHAS CTPYKTypa OenkoB. XHMH-
YECKUE CBOMCTBA OCIKOB: THIPOIN3, ACHATYpAIlUsl, KAYCCTBCHHBIC
peakuu Ha OenKu

3KCHepI/IMeHTaJIbHBIe MCTOJbl HM3Y4YCHUSA BCIICCTB U UX IIPC-
BpallleHU: HAOIIIOJICHUE W OMHCAHHUE JEMOHCTPAIIMOHHBIX OIIbI-
TOB: JICHaTypamus OEJIKOB NMpPH HAarpeBaHWU, IBETHHIC PEAKIIUU
OCIKOB.

BbICOKOMOJIeKyJIHprIe COCAMHCHUHA

OCHOBHBIC TOHATUS XMMHU BBICOKOMOJEKYISIPHBIX COEIHHE-
HUN: MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJIHMe-
pu3anuu, cpeaHsisi MoJeKkyiaspHas Macca. OCHOBHBIE METOJBI
CHHTE32 BBICOKOMOJICKYJISIPHBIX COCTUHEHUN — IOJIMMEPU3AIUs
Y TIOJIMKOH/ICH CaITHS

DKcrepuMeHTAlIbHbIE METO/bl U3YYEHHUs BEIIECTB U UX Ipe-
BpallleHUH: 03HAKOMIICHHE C 00paslamMu TPHUPOAHBIX U HCKYC-
CTBEHHBIX BOJIOKOH, ITJIaCTMAcC, Kay4yKOB.

Mescnpeomemnbvie céa3u

Peanuzanus MeXNpeaMETHBIX CBA3E€H MpPU M3YYEHUU OpraHu-
yeckod xumuu B 10 Kjacce OCyIIeCTBISETCS Yepe3 UCIOJIb30Ba-
HHUE KaK OOLIMX €CTEeCTBEHHO-HAYYHbIX MOHATHH, TaK U MOHITUH,
SBJISIIOIIMXCSL CUCTEMHBIMH Ul OTAEIBbHBIX NPEJIMETOB €ecTe-
CTBEHHO-HAy4YHOTO ITHKJIA.

OOme ecTeCTBEHHO-HAy4YHBIC TOHATHS: SBICHHE, HAYYHBIN
¢baxT, runoTesa, 3aK0H, TEOPUs, aHAIN3, CUHTE3, KIacCUPUKAIMS,
MEPUOIMIHOCTD, HAONIOIEHNE, N3MEPEHHE, IKCIIEPUMEHT, MOJIE-
JTUPOBAHHE

dusnka: MaTepus, SHEprusi, Macca, aToM, HJEKTPOH, MOJEKY-
Ja, PHEPreTHYECKUil ypOBEHb, BELIECTBO, TeNI0, 00BbEM, arperat-
HOE€ COCTOSTHHE BEIIeCTBa, (PU3NICCKHE BETMIUHBI M €MHUIBI HX
U3MEpEHUs

Bbuonorusi: knerka, opranusm, O6uocdepa, oOMEH BeLIECTB B
opranusme, (OTOCHHTE3, OHOJOTMYECKH aKTHUBHBIC BELIECTBA
(6emku, yriieBoIbl, )KUPHI, (PEPMEHTHI)

I'eorpadus: MuHEpabl, TOpHBIE MOPOJIBI, IMOJE3HbIE HCKOIIae-
MbI€, TOTLTUBO, PECYPCHI

TexHonorus: mnumieBble MTPOAYKTHI, OCHOBBI PallMOHAIBLHOTO



IMUTaHUusA, MOIOIIUE CPEACTBA, JICKAPCTBCHHBLIC U KOCMETHUYCCKUC
npenaparbl, MaTCpuajibl U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BO-
JJOKOH

11 KUIACC. OBIIASI 1 HEOPTAHUYECKAS XUMUSA

TeopeTnyecKkue OCHOBBI XMMHH

XHUMHYECKUH IIEMEHT Atom Sfnpo  aroma,  HM30TOIBI.
DneKkTpoHHas 000104Ka OHepreTu4eckue ypoBHHU, MOTYpOB-
HU  ATOMHBIE OpOUTaNH, S-, P-, d-31eMeHTh OCOOCHHOCTH pac-
mpeieJIeHHsl SIEKTPOHOB MO0 OpOUTAISIM B aTOMaXx 3JIEMEHTOB Mep-
BBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PHUTYypaIis aTOMOB.

[Iepnonnueckuit 3akoH u Ileproauueckas cucrema XuUMHU4YeE-
ckux anemeHToB J[. . MenaeneeBa. CBA3b NEPUOIUYECKOTO 3a-
KoHa ¥ [lepuoanueckoi cucremel XUMUYECKUX deMeHTOB J[. U.
MeHeneeBa ¢ COBpEeMEHHOM TEOPHEH CTPOCHHSI aTOMOB 3aKOHO-
MEPHOCTH M3MEHEHHUS CBOWMCTB XMMHUYECKHX DJIEMEHTOB M 00pa-
3yEeMbIX UMHU IPOCTHIX U CIOKHBIX BEIIECTB MO TpynnaM U Nnepu-
oJlaM. 3HaueHHE NEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BemiecTna. Xumuyeckas CBsizb.  Buabsl XxuMu-
4ecKoil CBsA3M (KOBaJeHTHAs HEMOJspHas U TOJSpHAs, MOHHAs,
MeTaJJIn4yecKasi). MexaHu3mbl 00pa30BaHUsS KOBAJIEHTHOM
XUMHUYECKOH CBsI3U (OOMEHHBIN 1 IOHOPHO-aKIIENTOPHBIN). Bomo-
ponHast cBsi3b. BaneHTHOCTb. DieKkTpooTpuuareabHocTb. Cre-
MeHb OKHCIIeHUsI. IOHBI: KATUOHBI U AHHOHBI.

BemectBa MOJEKyJISIpHOTO M HEMOJIEKYJISPHOTO CTPOEHUSI.
3aKOH MOCTOSIHCTBA COCTaBa BeIIeCTBA THUIBI KPUCTATUIMUECKUX
peméTok 3aBUCMMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAILIU-
YECKOM PEIIETKH.

[TonsiTue 0 MUCTIEpCHBIX cucTeMax VICTUHHBIE M KOJUIOWI-
HbIE pacTBOpPBI MaccoBast 107151 BEUIECTBA B PaCTBOPE.

Knaccudukanus HeopraHnuuyeckux coenuHeHuit Homenkma-
Typa HEOPTAaHHUYECKUX BEIIECTB I'enernueckas cBs3b HEOP-
TaHUYECKUX BEUIECTB, MPUHAAIEKAIIMX K PA3IMYHBIM KJIaccaMm.

Xumuueckas peaknusi. Kimaccupukanuss XUMUYECKHX pPeak-
M B HEOPTAHUYECKOW U OPraHUYECKON XUMUHU 3akoH  CO-
XPAHEHHUS] MACCHI BEILECTB; 3aKOH COXPAHEHMS W MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX

CkopocTb peakium, e€ 3aBUCUMOCTb OT Pa3JINYHBIX (PaKTOPOB



OO6parumbie peaknuu XuMU4YecKkoe paBHOBecue DaKTOphI, BIIH-
SIOLIME Ha COCTOSIHUE XUMUYECKOro pasHoBecus [Ipunnmn Jle
[laTense.

OnexrponauTuyeckas aucconuanys CuibHbIE U clladble dJIeK-
TpoinuThl. Cpega BOAHBIX PAcTBOPOB  BEIIECTB: KHCIad,
HEWTpasbHas, 1IEeJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

OKClepUMEHTAJIbHBIE METO/bl M3y4EHHUsS] BEUIECTB U UX IIpe-
BpalleHui: aeMoHcTpauus Tabmuy «llepuonuyeckas cucrema
XUMHUYecKUX 31eMeHToB [ 11 MenneneeBay»; uzydyeHue Mojeneu
KPUCTAUTMYECKAX PEHIETOK; HAOIIOJCHHWE W OINMCAaHHWE JIEMOH-
CTPaLlMOHHBIX U JJAOOPATOPHBIX OMNBITOB (Pa3IOKEHUE NEPOKCHUIA
BOZOpPOJa B NPUCYTCTBUM KaTajlM3aTopa, OINpEAENICHUE Cpeibl
pacTBOpPOB BEUIECTB C NOMOULIbIO YHUBEPCAJIBHOIO MHAMKATOPA,
peakiMy MOHHOro OOMEHa); MPOBEJEHHE MPAKTUYECKOH padoTh
«BnusiHMe pazauyuHbIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKON peak-
LUAN»

Pacuémmnoie 3a0auu

Pacu€rbl o ypaBHEHMSIM XMMHMUYECKHUX PEAKIIMM, B TOM YHCIIE
TEPMOXUMHUYECKHE Pacu€Thl, pacuéThl C MCIOJb30BAHUEM MOHS-
TS «MaccoBasi 10JIsI BEILIECTBA»

Pa3znen 2. Heopranuveckasi Xumus

Hemeramnsl. Ilonoxxenne HemeramoB B Ilepronnueckon cu-
crteMe xuMuueckux snemMeHToB [{. . MenneneeBa u ocoOeHHOCTH
cTpoeHust aToMoB DU3UYECKHE CBOWCTBA HEMETALIOB AJUIOTPO-
Musi HEMETAUIOB (Ha MpUMepe KUCIopojaa, cephl, dhochopa u yr-
neposa).

XUMHUYECKHEe CBOMCTBA BAKHEHUIITUX HEMETAIOB (TalOr€HOB,
cephl, a3ota, gochopa, yraepoga U KpeMHHUsI) U UX COCIUHEHUI
(OKCHAO0B, KHCIOPOJACOACPKAIINX KUCIOT, BOJOPOAHBIX COEIUHE-
HUM)

[IpumeneHne BaxHEUIINX HEMETAIVIOB U UX COCTMHEHUN.

Mertauer [lonoxenne mertamioB B Ilepronnueckoit cucreme
xumudeckux aneMmenToB | I MenneneeBa OcoOeHHOCTH CTpoOe-
HUS 2JEKTPOHHBIX 000sI0ueKk aromMoB MetaimioB OOmue Qusnye-
CKHe cBoiicTBa MeTaioB CIUTaBbl METAIIIOB DJIEKTPOXUMUYECKUN
PsA HAIIPSIKEHUN METaJIOB.

XUMHUYEeCKHE CBOMCTBA BaXKHEUIIINX METANIOB (HATpUH, KaIui,
KaJIBIIMK, MarHvii, aIIOMUHUAN, [IMHK, XPOM, KEJIe30, MEb) U UX



COCTUHEHUN

OOuue crnocoObl nonydeHus MetauioB [IpuMeneHue meran-
JIOB B OBITY U TEXHUKE

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4EHHUsS BEUIECTB U UX IIpe-
BpAILCHU: M3y4YeHHE KOJUICKIMH «MeTamibsl U CIIaBbl», 00pa3-
[IOB HEMETAJJIOB; PEIICHHE AKCIEPUMEHTAIbHBIX 3a/1a4; HaOI0-
JICHHE U OMHCAHHUE JIEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(B3aMMOAEHCTBUE THIPOKCUAA ATIOMUHMS C PACTBOPAMM KUCIIOT
U ILeJI0Y€eH, KaueCTBEHHbIE PEAKLIUU Ha KATHOHBI METAJIIOB)

Pacuémmnoie 3a0auu

Pacuérhl Macchl BemecTBa WM 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacC€ UM O0BbEMY OJHOIO U3 y4acTBY-
IONINX B PEAKIMU BEIIECTB; Pacd€Thl Macchl (00bEMa, KOIM4e-
CTBa BELIECTBA) MPOJYKTOB pPEAKIMM, €CIU OJIHO M3 BELIECTB
MMeEET IIPUMeCcH

XHUMHUSA M KHU3Hb

Poap xumun B o0ecriedeHUH SKOJIOTHYECKOM, IHEPTreTHYCCKON
U TIMIIEBOM 0€30MacHOCTH, pa3BUTHM MeauluHbl [loHsATHE O
Hay4HBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUUYECKHUX PEaKIIUid

[IpencraBnenust 00 OOMMX HAayyHBIX NPUHIUIAX MPOMBIII-
JICHHOT'O TIOJIyYEHHU S BaXKHEUIIINX BEIIECTB

UYenoBek B MUpe BELIECTB U MaTEPHAJIOB: BaKHEUILINE CTPOU-
TEIbHbIE MaTepHallbl, KOHCTPYKIMOHHBIE MAaTE€pUalbl, KPAaCKH,
CTEKJIO, KEpaMHKa, MaTepHabl Uil SJEKTPOHUKHA, HAaHOMaTepHa-
JIbI, OPraHUYECKHE U MUHEPATbHbIE YI00peHuUs.

XuMud U 340pOBbE YEIOBEKA: IMpaBWiIa HMCHOJB30BAHUS Jie-
KapCTBEHHBIX MPENapaToB; IpaBuia 0€30MacHOr0 HMCIOJIb30Ba-
HUS TpenapaToB OBITOBOW XUMUHU B TIOBCETHEBHOM KU3HHU

Mescnpeomemnoie céaszu

Peanu3arust MeXIIpeIMETHBIX CBsI3€l MPHU U3YUeHHH OOIIeH U
HEOpraHuyecko xumuu B 11 kiacce ocyliecTBisieTcs 4epes3 uc-
MOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
TIOHSTUH, SIBJISIONINXCS CHCTEMHBIMH ISl OT/ACIBHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOTO ITUKJIa

OO6mume ecTecTBEeHHO-HAYYHBIC TOHSTHS: Hay4YHbIH (DaKT, TH-
1oTe3a, 3aK0H, TEOPUsl, aHAIHN3, CUHTE3, KIacCHU(HUKAIUs, IePHO-
JTUYHOCTH, HAOIOJIEHUE, JKCIIEPUMEHT, MOJCIHPOBAHUE, HU3ME-
pEHHUE, SIBJICHUE

®dusnka: Marepus, SHEprusi, Macca, aToM, JIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOM, PAAUOAKTUBHOCTb, MOJIEKYJA, SHEPreTH-



YeCcKUll ypoBeHb, BEUIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHUE
BellecTBa, (hPU3MYECKHE BEIMYMHBI U €AMHMIIBI MX H3MEPEHMS,
CKOPOCTh

buonorus: kierka, opranusM, 3kocucreMa, ouocdepa, Makpo-
Y MHKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OPraHU3Me

I'eorpadus: MuHepasbl, TOPHbIE MOPOJBI, OJE3HBIE UCKOIIAe-
MbI€, TOIJIUBO, PECYPCHI

TexHonorus: XuUMHYECKasi MPOMBIIUIEHHOCTb, METaJUIyprus,
MIPOU3BOJICTBO CTPOUTENIBHBIX MAaTEpUANIOB, CEIbCKOXO3SHCTBEH-
HOE TIPOU3BOICTBO, MUILEBAS IPOMBIILIEHHOCTD, (papMalieBTHIE-
CKasi MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHX Ipera-
paToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHalloB, »3JIEK-
TPOHHAs IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

KypcuBoM B TEKCTe BBIIEIEHBI 3IEMEHTHI COJIEPKaHUsI y4eOHOTrO
MaTepHasa, KOTOpble U3y4aloTCsl B 03HAKOMUTEIBLHOM IUIaHE U He
BKJIIOYAIOTCA B COCTaB MPEAMETHBIX pe3ynbTatoB ocBoeHuss OOIT
COO na 6a30BOM ypOBHE.
3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
YYEBHOI'O IPEJIMETA «XUMU» B OCHOB-
HOH IIKOJIE
JIMYHOCTHBIE PE3VJIbTATHI

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOIOM B
CTPYKTYpE JUYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS NpeaMera «XHu-
MUS» Ha YPOBHE CpeJHEro o0Iero oopa3oBaHus BbIIEICHBI Clle-
JYIOIINE COCTABIISAIOIINE:

— 0CO3HaHHE O00YYarOIMMUCS POCCUICKON TpaskIaHCKON MJIeH-
THYHOCTH

— TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH M Camo-
OIIPEIEIICHUIO;

— HaJM4re MOTHUBALIUU K 00YYEHHIO;

— LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIHY-
HOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEN M UCTOPUYECKUX Tpa-
U 0a30BOM HAYKH XUMHH;

— TFOTOBHOCTh M CIIOCOOHOCTH 00yYaroIUXCsl PyKOBOACTBOBATh-
Csl B CBOCH NIEATENBHOCTH LICHHOCTHO-CMBICIOBBIMUA YCTaHOB-
KaMH, IPUCYIIUMHU LEIOCTHON CHUCTEME XUMMHUYECKOTo 00pa3o-
BaHUS;

— HaJIM4ue IIPABOCO3HAHUSA KOJIOTMYECKOM KYyJIBTYpbl U CIO-
COOHOCTH CTaBHUTb LIEJIN M CTPOUTD KU3HEHHBIE TUIAHBI



JINYHOCTHBIE Pe3yabTaThl OCBOCHMS HpeaMeTa «XUMHs» J10-
CTUI'al0OTCA B €IUHCTBC y‘-ICGHOfI W BOCITUTATEIILHOM ACATCIIbHO-
cti. Opranusanu B COOTBETCTBUU C T'YMaHUCTHYECKUMHU, COLIU-
OKYJIbTYPHbBIMH, NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMHU U HACA-
JJaMHM POCCHMCKOI0 Ipa’kJaHCKOro oOIIecTBa, NPUHIATHIMU B 00-
CCTBC HOpMAaMHU U IpaBUJIaMU ITOBCACHUA, CHOCOGCTBYIOH_[I/IMI/I
IIpoLeccaM CaMOIIO3HAHHUS, CAaMOPa3BUTHS U HPAaBCTBEHHOIO CTa-
HOBJICHUSI IMYHOCTH 00Y4aroIUXCs

JInyHOCTHBIE PE3YyIbTAaThl OCBOCHHS IpEAMETa «XHUMUS» OT-
pakaroT cOPMHPOBAHHOCTH OIbITA MO3HABATEILHOW U MpPaKTH-
YECKOU JIeATENbHOCTH O0y4aroUuXcs M0 peaau3aluu IPUHSITHIX
B O0I11€CTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1. I'pakIaHCKOT0 BOCIIMTAHMS .

— OCO3HaHMsI 00YUYAIOIUMUCS CBOUX KOHCTHUTYIMOHHBIX IIPaB U
00sI3aHHOCTEH, YBaXKCHHUS K 3aKOHY U MIPABOTIOPSIKY;

— TIPEJCTABIICHUSI O COIMAJIBHBIX HOPMax W IMpaBUiIaX MEXIUY-
HOCTHBIX OTHOIIEHHUH B KOJUJIEKTHUBE;

— FOTOBHOCTH K COBMECTHOM TBOPUYECKOM NESITEIBHOCTU IIPHU CO-
3laHUU y4eOHBIX MPOEKTOB, PEUICHHH Y4E€OHBIX M IO3HaBa-
TENBHBIX 337124, BHITTOJIHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

— CIMOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHS,
JIOTUKY W apTyMEHTBI IPYTUX MPHU aHAJIU3€ Pa3IMYHbIX BUIOB
y4eOHOU JesITeNbHOCTH;

2. ITaTpuoOTHYECKOT0 BOCIUTAHMS

— LIOCHHOCTHOI'0 OTHOIICHHUA K HCTOPUYUCCKOMY U HAYYHOMY
HACJIEIUI0 OTEYECTBEHHON XUMUU;

— yBa)XEHHUS K IPOIECCY TBOPUYECTBA B 00IACTU TEOPUH U MpaK-
TUYECKOTO NPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTH-
KEHHSI HAyKU €CThb Pe3yJbTaT UIMTEIbHBIX HAOMI0ACHUN, Kpo-
IMOTJIMBBIX OKCIICPUMCHTAJIIBHBIX ITOUCKOB, ITIOCTOSIHHOI'O Tpyaa
YYEHBIX U NMPAKTUKOB;

— HUHTEpPECA U MO3HABATCIbHBIX MOTHBOB B ITOJYUYCHHUH U IIOCIIC-
IyIOIIeM aHanu3e WHGOPMAIUU O MEPEAOBBIX JOCTHKEHHSIX
COBPEMEHHOMN OTE€YECTBEHHON XHUMUMU;

3. JlyXOBHO-HPaBCTBEHHOI0 BOCITUTAHMUSA

— HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO ITI0BEICHNUS,

— CIIOCOOHOCTH OLIEHUBATh CHTYalllH, CBS3aHHBIE C XUMUYECKH-
MU SIBJICHUSIMH, U IIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEH-
TUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

— TOTOBHOCTU OLIEHHMBATh CBOE IIOBEIECHHUE M IOCTYIKU CBOMX



TOBapHUIlEH ¢ MO3UIMI HPABCTBEHHBIX W INPABOBBIX HOPM U
OCO3HAHUE MOCIICICTBUM ITUX MOCTYIIKOB;

4. ®dopMUPOBaHHUS KYJIbTYPbI 310POBbSI:

— TOHMMAaHMS ILIEHHOCTEH 3I0poBOro M Oe3omacHOro obpasza
’KM3HU; HEOOXOIMMOCTH OTBETCTBEHHOTI'O OTHOIICHHS K COO-
CTBEHHOMY (H3MUYECKOMY M IICUXHYECKOMY 3/10POBBIO;

— coOImroIeHus paBMIl OE30MacHOr0 OOPALICHHUS C BEIIECTBAMH
B OBITY, TIOBCETHEBHOM KHM3HU U B TPYIAOBOU JEATEIBHOCTH;

— TIOHMMaHHsI LEHHOCTH TPaBUJ WHAWBUAYAIBHOTO U KOJUICK-
TUBHOTO O€30I1aCHOTO MOBE/ICHHS B CHTYAIHSIX, YTPOXKAOIINX
3[I0POBBIO U KU3HHU JIIOJICH; OCO3HAHUS TOCICICTBUNA U HETIPU-
ATHUS. BPEIHBIX NPUBBIYEK (YHOTPEOJICHUS aIKOToJIst, HAPKOTHU-
KOB, KypeHus);

5. TpynoBoro BoCIMTAHUS:

—  KOMMYHHMKATHBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-
UCCIIEIOBATENLCKON JIESTEIbHOCTH, OOIECTBEHHO IOJIE3HOM,
TBOPYECKOH M JPYTUX BUIAX JCATEIBHOCTH;

— YCTaHOBKHM Ha aKTHBHOE yYacTHE B PEUICHUH MPAKTUYECKUX
3aJad CONMAIBbHOM HANpaBIEHHOCTH (B paMKaX CBOETO Kjacca,
IIKOJIBI);

— HWHTEpeca K MPaKTHYECKOMY M3YyUEHHIO MPOopeccuii pa3iInaHo-
ro poAa, B TOM YHCIE Ha OCHOBE NPUMEHEHHs MPEIMETHBIX
3HAHWM 110 XHMHH;

— YBaXEHHs K TpYyHy, JIOASIM TPyJAa U pe3ylbTaTaMm TPYAOBOM
NesTeNbHOCTH;

— TOTOBHOCTH K OCO3HaHHOMY BHIOOpPY WHAWBHIYAIBHON TpaeK-
TOopuH 00pa3oBaHus, Oyayueil mpodeccun u peanuszamnuu coo-
CTBEHHBIX XU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEpPE-
COB, CIIOCOOHOCTEH K XWMHH, UHTEPECOB U MOTPEOHOCTEN 00-
I1eCTBA;

6. IK0JIOrHYeCKOr0 BOCITUTAHUS

— DKOJIOTMYECKHU 11eJIeCO00pa3HOro OTHOILIEHUSI K MPUPOJE, KaK
HMCTOYHHMKY CYHIECTBOBAHHMS )KU3HU Ha 3eMJIE;

— MOHUMAaHMs II100aJTBLHOT0 XapaKkTepa 3KOJIOrHYeCKHX IpooieMm,
BIIMSHMS DKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOL-
HOMW U COLMAIIBHOM CpPEeJIbl;

— OCO3HAaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JAOCTHKCHUNA XHU-

MHUU Ul PEHICHHUS] BOIPOCOB PAallMOHAIBHOIO IMPHUPOIOIOIb30BaA-

HUS;

— AKTUBHOI'O HENPUATHS IEUCTBUM, IPUHOCAIIUX BPEI OKpYKa-



IoIel MPUPOJHON Ccpele, YMEHHUs MPOTHO3MPOBaTh Hebiaro-
IPUATHBIE DKOJIOTMYECKUE IOCIEACTBUS NPEAIPUHUMAEMBIX
JENCTBUN U NIPEAOTBPALLATD UX;

— HAJIMYMsI Pa3BUTOrO KOJOTMYECKOIO MBIIUIEHUS, YKOJIOTHYe-
CKOM KyJIbTypbl, OIBITA JAEATEIBHOCTH HKOJOIMYECKON
HaIPaBJIEHHOCTH, YMEHMSI PyKOBOJICTBOBATHCSI MU B I103HaBa-
TEIbHOW, KOMMYHUKATHBHOM M COLHUAJIBHON INpPAaKTUKE, CIO-
COOHOCTH W YMEHHSI aKTUBHO IPOTHBOCTOSATH MJCOJOTUU XE-
MohoouHu;

7. IleHHOCTH HAYYHOI'O NMO3HAHUS:

— ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO CO-

BPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM MPaKTH-

KU;

— MOHUMAaHMA CeM()UKH XUMUHU KaK HAYKH, OCO3HAHUS €€ posn
B (DOPMUPOBAHUU PALUOHAIBHOTO HAYYHOI'O MBIIIJICHUS, CO-
3/1aHUU 1IEJIOCTHOT'O IIPEJCTaBICHUS 00 OKPYXKAIOLIEM MUPE
KaK O €IMHCTBE IIPUPOABI U YEJIOBEKA, B IO3HAHUH NPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH IPOoOIeM COXpaHEHUS IPUPOJI-
HOT'O PaBHOBECHS;

— yO0exIEHHOCTH B 0cO00I 3HAUMMOCTH XUMHUU JJISI COBPEMEH-
HOM LMBUIM3aLUU: B €€ TYMaHUCTUYECKON HaIlpaBI€HHOCTH U
BaYKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepualbHON KYyJIbTY-
pBl, pelIeHUH TJI00AJBHBIX MPOOJEM YCTOMYUBOTO pPa3BUTHUSA
YEJI0BEYECTBA — CBIPbEBOM, JHEPIeTHMYECKOW, NUIIEBON H
HKOJIOTUYECKOM 0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 0Oec-
MIEYEHUH YCIOBUHM YCIEHIHOIO TPYAA U IKOJIOTMYECKH KOM-
(hOPTHOI KU3HH KAXKI0TO YiIeHa OOIIEeCTBa,;

— €CTeCTBEHHO-HAyYHOM TpaMOTHOCTU: MOHUMAHUS CYIIHOCTH
METOJIOB IIO3HAHMsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITIOJIb30BATh MOJyyaeMble 3HAHUS JJIsl aHaIu3a
1 00BSICHEHUS SIBICHUI OKPY)KAIOILIET0 MUPa U MPOUCXOISAIINX
B HEM M3MEHEHUI; YMEHMs JellaTh 0OOCHOBAaHHBIE 3aKIIOYE-
HUS Ha OCHOBE HaY4HbIX (DAKTOB M MMEIOLIUXCS JAHHBIX C IIe-
JIBIO MIOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

—CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BATh XUMHUYECKUE
3HAHUS IS peleHus TpoOJeM B pealbHbIX KU3HEHHBIX CHUTY-
anusx;

— HHTEepeca K MO3HAHUIO U UCCIIEA0BATEIbCKON NEATEIBHOCTH;

— TFOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U
caM000pa30BaHMI0, K aKTUBHOMY IOJyYEHHIO HOBBIX 3HAaHUI



[0 XUMUU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTIIMH;
— MHTEpeca K 0COOSHHOCTSIM TPY/a B pa3IUYHbIX chepax mpo-
(heccuoHaIbHOM NeSTEIbHOCTH

METAIIPEAMETHBIE PE3VJIbTATBI

MertarnpeaMeTHbIe pe3ylibTaThl OCBOGHHUS y4eOHOTo IpeaMera
«XUMH» Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHMs BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYUYaAIOLIMXCS
MEXIUCLUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYYHbIE IIOHSI-
THUS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U CIie-
HUGUKY METOJIOB IO3HAHUS, HCIOJIb3YyEeMbIX B €CTECTBEHHBIX
Haykax (Marepusi, BEILIECTBO, SHEPTrus, SIBICHUE, MPOIIECC, CUCTE-
Ma, Hay4HbIH (aKT, MPUHLKI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIEIOBaHKE, HAOIIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT U
Ip ); YyHUBepcalbHble ydeOHble JeicTBUS (IIO3HABaTENIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISATHBHBIE), oOecreynBaromme (Gpopmu-
poBanue (QYHKIMOHAILHOW TIPAMOTHOCTH U COIMAIBHON KOMIIe-
TEHIMU O0YyYaroIuXcs; CIOCOOHOCTh OOYYarOIIMXCSl MCHOJIb30-
BaThb OCBOEHHbIE MEXJUCLUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE
3HaHUS M YHHMBEpCaJbHbIE YueOHbIE JEHCTBHS B IMO3HABATEIbHOMN
U COLIMAIbHOM IPAKTHUKE

MertanpenmMeTHble pe3yapTaThl OTPAXKAKOT OBJIAJCHUE YHUBED-
CaJIbHBIMU y4€OHBIMU MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U
PEryJISATUBHBIMU AEUCTBUSIMHU

O6naoenue ynueepcanbHbiMu Y4eOHbIMU NO3HABAME -
HbIMU OCUCMEUAMU.

1. Ba30BBIMH JOTrHYeCKHUMHU AeHCTBUSIMM

— CaMOCTOSITENbHO (GOpPMYIHPOBaTh U aAKTyalU3MpPOBATh MPO-
051eMy, BCECTOPOHHE €€ paccMaTpHUBarTh;

— ONpEeleNsATh LN ACATENbHOCTH, 3aJaBas napamMeTpbl U KpH-
Teppm X JOCTHXXCHUSA, COOTHOCUTH pe3an)TaTI)I OCATCIIBHOCTHU
C IIOCTAaBJICHHBIMMU LICIIAMU,

— HCIOJIB30BaTh MPU OCBOCHUM 3HAHUM NPHUEMBI JIOTMYECKOIO
MBIIIJICHUA — BBIACIATH xapaKTepHLIe HpI/I3HaKI/I HOHSITI/Iﬁ nu
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBY-
IOIIHUE TIOHATHUS I OOBSICHEHHS OTACIBHBIX (PAKTOB U sIBJIE-
HUM;

— BBIOMpPATh OCHOBAHHS W KPUTEPUHU U KIacCU(UKAIUH Be-
IIECTB U XUMUYECKUX PEAKIIHII;

— yCTaHaB.HI/IBaTB HpI/I‘{I/IHHO-CHe,Z[CTBeHHBIC CBA3HU MG)K,Z[y I/I3y‘-Ia-
€MBIMH SIBJICHUSIMU;,



— CTPOUTH JIOTMUYECKHE PACCYXIAEHUS (MHIYKTUBHBIE, 1€AYKTUB-
HbI€, 110 AaHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTU U IIPOTUBOPE-
YMsl B PAaCCMATPUBAEMBIX SABJICHUSAX, (OPMYINPOBATH BBIBOAbI
U 3aKJIIOUEHUS;

— INPUMEHATh B INPOLECCE MO3HAHMS, HCIIOJIb3yeMble B XMUMHUHU
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, MPEoOpa3oBbIBATH MO-
JIEJIbHBIE TPECTABJICHNS — XUMUYECKUI 3HaK (CUMBOII) 3Jie-
MEHTa, XuMHueckass (GopMmyia, ypaBHEHUE XUMHUUYECKOM peak-
[IUU — TIPU PEIICHUH y4eOHBIX MMO3HABATENbHBIX U MPAKTHIC-
CKUX 3aJay, NPUMEHSTh Ha3BaHHbIE MOJEIbHBIC MpEICTaBIIC-
HUS JUISl BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB MU3y4aeMbIX Be-
IIECTB M XUMHUYECKUX PEaKLUH;

2. Ba30BBIMH HCCJIEN0BATEILCKHUMH JeliCTBUSIMH

— BJIaIETh OCHOBAMH METOJI0OB HAyYHOI'O ITO3HAHUSI BEIIECTB U
XUMHYECKUX PEAKIIUI;

— (opmynupoBaTh LENTU U 33JaYU MCCIEAOBaHUsA, UCTIOIb30BaTh
MTOCTABIICHHBIC ¥ CAMOCTOSITEIILHO CHOPMYIMPOBAHHEBIE BOIIPO-
CBhI B KaYECTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI JUIsl (hopmMu-
pOBaHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BbICKa3bIBae-
MBIX CYKJICHUH;

— BJIQ/IETh HAaBbIKAMHU CAMOCTOSITEIBHOTO TUIAHUPOBAHUS U TIPO-
BEJICHUSI YUYCHMUYECKHX DJKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHUs HaOII0AATh 32 XO/I0M MPOIecca, CaMOCTOATEIBHO MPO-
THO3UPOBATh €ro pe3ynbTaT, (GOPMYIHPOBATH OO0OOIIEHUS U
BBIBOJIbI OTHOCHTEIIBHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIIEO-
BaHUsA, COCTAaBIATh OOOCHOBAaHHBIM OTYET O MpPOAENAHHOW pa-
oore;

— TpHOOpETaTh OMBIT YYCHHUECKON HMCCIEIOBATENBCKONW U MPO-
€KTHOW JIeATEeITbHOCTH, MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh
K CaMOCTOSITEIbHOMY IOHUCKY METOJOB PEIICHHS MpaKTH4e-
CKHX 3aJ1a4, IPUMEHEHUIO Pa3IuYHbIX METOJ/I0OB MTO3HAHMUS;

3. IIpuémamu padoTsl ¢ nHpopmManmeii:

— OpHEHTHUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HH(POpPMAIIUU
(HaygHO-TIOYJISIpHASL JINTEpaTypa XUMHUYECKOTO COEpIKaHUs,
CrpaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), aHAIN3UPOBATh
MH(OPMAIHIO PA3TMYHBIX BUAOB B (HOPM NpeICTaBICHUS, KPH-
THYECKU OIICHUBATh €€ IOCTOBEPHOCTb M HEMPOTHUBOPEUH-
BOCTb;

— (GOpMYIUPOBATH 3aMPOCHl U NMPUMEHATH PA3IHMYHBIC METOIBI
IpU MOMCKEe U 0TOOpe MH(OpPMALUHU, HEOOXOAUMOM ISl BBI-



MOJIHEHUS y4eOHBIX 3a/1a4 OMpPeIeIEHHOTO THUIIA,

— MPUOOPETaTh OMBIT HCIIOJIB30BAHMS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTUH M Pa3IMYHbIX TOUCKOBBIX CH-
CTeM;

— CaMOCTOSITEIbHO BbIOUpAaTh ONTUMAIbHYIO (OpMY MpeAcTaB-
nenus uHGopmanmu (CXeMbl, TpadUKH, TUATPAMMBI, TaOIUIIBI,
PUCYHKH U T 1);

— HUCIOJIb30BaTh HAYYHBIN SI3bIK B KaUeCTBE CpeACTBa Ipu pado-
T€ ¢ XUMUYECKON MH(pOpMaLIUel: MPUMEHSATh MEXKIPEIMETHBIC
(hu3uueckue u MaTeMaTUYECKHE) 3HAKH M CUMBOJIBI, (hOpPMY-
761, a00OpEeBUATYPBI, HOMEHKIIATYPY;

— HCIOJNb30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKUE
CpEeICTBA HATJISITHOCTH
Osnadenue yHueepcaibHoIMU  KOMMYHUKAMUGHBIMU

oelicmeuamu.

— 3ajJ]aBaTh BOMPOCHI IO CYIIECTBY OOCYXITaeMOH TEMBI B XOJEC
JMaliora /WM JAUCKYCCUH, BBICKAa3bIBaTh HAEU, (HOPMYIHUPO-
BaTh CBOM MPEJIOKCHHUS OTHOCUTEIIBHO BBIMOJHEHUS TIPEIIIO-
JKEHHOH 3a11a4u;

— BBICTYIIATh C MPE3EHTAINEH Pe3yIbTaTOB O3HABATENBHOM /1es-
TEIHHOCTH, TOJYYCHHBIX CAMOCTOSTEIHHO WM COBMECTHO CO
CBEPCTHHUKAMHM TIPH BHITIOJTHEHUH XMMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOM PabOTHI 1O UCCIIEIOBAHUIO CBOMCTB U3Y4aeMbIX
BEIIECTB, pealn3alri y4eOHOro MpoeKkTa U (HOPMYIHPOBATH
BBIBOJIBI 10 Pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MTYTEM
COTJIACOBAHUS MO3UIIUN B X0/1€ OOCYXACHUS U OOMEHa MHEHU-
SIMH

Ognaoenue yHugepcanbHuIMu pecyaAmueHbIMU OelcmEus-
Mu:

— CaMOCTOSITEIILHO TUIAHUPOBATH U OCYIIECTBJIATH CBOIO TO3HA-
BaTEbHYIO JCSITENLHOCTD, OMpEeNss e€ el U 3a/1a4u, KOH-
TPOJUPOBATH M TI0O Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
Mpe/araéMplii alropuT™M JEHCTBUI MPHU BBINOJIHEHUH Yy4eO-
HBIX U UCCIEeIOBATEeNbCKHUX 3a/1a4, BRIOMpaTh Hanbomee 3P dek-
THUBHBIN CIIOCO0 MIX PEIICHUS ¢ YIETOM TOJTyUYCHHUS HOBBIX 3Ha-
HUH O BEUIECTBaX U XUMUYECKUX PEAKIIUSIX;

— OCYUIIECTBJIATh CAMOKOHTPOJIb CBOEH e TEIIbHOCTH Ha OCHOBE
camMOaHaJIM3a ¥ CaMOOLICHKH

IMPEJMETHBIE PE3VJIbTATDBI
IIpeameTrHble pe3ynabTaTbl OCBOCHHS IIPOIPAMMBI  CPEIHETO



oOmero o6pazoBaHus MO XMMUU Ha 0a30BOM YpPOBHE OPUEHTHPO-
BaHbI Ha 00eCTIeUeHUE IPEUMYIIIECTBEHHO 00IIe00pa3oBaTeIbHON
1 OOLICKYIBTYPHOU MOATOTOBKU oOyuaromuxcsi. OHM BKIIFOYAIOT:
cneuupuyeckue g y4eOHOro mnpeamera «XHUMHA» HAaydHBIC
3HaHUS, YMEHHS M CIIOCOOBI JICHCTBHIA 110 OCBOCHHUIO, HHTEPIPE-
Tanuu 1 HpeO6pa3OBaHI/HO 3HaHHﬁ, BUBI JCATCIBHOCTH I10 I1OJTY-
YCHUIO HOBOI'0 3HAHUA U HNPHUMCHCHHIO 3HAaHUU B PA3JIMYIHBIX
y4eOHBIX U PEaJbHBIX KU3HEHHBIX CUTYAIIUsIX, CBI3aHHBIX C XH-
MHuel. B nporpamme npeaMeTHble Pe3ysbTaThl IIPEACTABICHBI 110
rojiaM U3ydeHHUsI.

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas

XUMUSD OTPAXKAIOT:

1) cpopmuposannocme npedcmasnenuil: 0 XUMHUYECKOH CO-
CTaBJISIIOIICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, POJIU
XUMHUHM B TIO3HAHWM SIBJICHUM MPUPOIbI, B (OPMHUPOBAHUU
MBIIUICHHUS ¥ KYJIbTYPBl JTUYHOCTH, €€ (yHKIIMOHAIBHOMN Ipa-
MOTHOCTH, HEOOXOIMMOM ISl pelIeHHs] MPAaKTUYECKUX 3a/1ad
U 9KOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370-
POBBIO Y IPUPOJIHOM CPENE;

2) enadeHue CUCTEMOW XMMHYECKUX 3HAHHUI, KOTOpas BKIIOYa-
€T: OCHOBOIIOJIATAIOUIME TOHATHS (XUMHUYECKUI »3IIEMEHT,
aToM, 3JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTD,
AIIEKTPOOTPUILIATETILHOCTh, XUMHUYECKasl CBA3b, CTPYKTypHas
dbopmyna (pa3BépHyTas W COKpaIIEHHAs), MOJIb, MOJISIpHas
Macca, MOJISIPHBIA OO0BEM, YIJIEPOAHBIA CKeNeT, (PYyHKIHMO-
HaJIbHAsl TPYIINa, pajnuKall, U30MepHs, H30Mepbl, TOMOJIOTHYE-
CKHH DsiZl, TOMOJIOTH, YIJIE€BOJOPOABI, KUCIOPOA- U a30TCO-
JEpKallie COEIMHEHUs, MOHOMEpD, MOJUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKO-
HBI (Teopust CTpoeHHs opraHndeckux Bemects A M bytiepo-
Ba, 3aKOH COXPAHEHHS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMHH; MHPOBO33PEHUYECKHE 3HaAHMS,
JeKal[e B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUH, (PAKTOJOTHUECKUE CBEIEHHUS O CBOM-
CTBaX, COCTaBe, MOJYYEHUH W OE30IaCHOM HCIOJIb30BaHUU
BO)XHEHIINX OPTraHWYECKHUX BEILIECTB B OBITY U MPAKTHUECKOU
JESTEIIbHOCTH YEJI0BEKA,

3) cgopmuposannocme ymenuii 8vis6ismeb XapaKTepHbIC MPHU-



4)

5)

6)

7

8)

9)

3HAKW MOHSTHUN, YCTaHABIMBATH MX B3aUMOCBS3b, UCHOIb30-
6amb COOTBETCTBYIOIIME TMOHATUS MpPHU OMUCAHUM COCTaBa,
CTPOCHHUS U MPEBPAILEHUI OPraHuYeCcKUX COeIMHEHU;
cthopmuposanHocms  yMeHUull  UCNONb308amMb  XUMHUYE-
CKYIO CUMBOJIMKY JUUISl COCTABIICHUS MOJICKYJISIPHBIX U CTPYK-
TypHBIX (pa3BEPHYTOM, COKpAIEHHON) (POPMYIT OPraHUYECKUX
BEIIECTB U YPaBHEHUU XMMHYECKUX PEaKLUUM; uzeomasiu-
6amv MOJICNIA MOJIEKYJ OPraHWYeCKHX BEIIECTB JUISl WIUIIO-
CTpallMy UX XMMHYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;
chopmupoganHocmes  YyMeHull YCmaHaeiIueams TPUHA-
JISKHOCTh M3YYCHHBIX OPTaHUYECKUX BEIIECTB 110 UX COCTABY
U CTPOCHUIO K OIpENeNIEHHOMY KJIAcCy/TpyIe COeIMHEHHH
(YrneBoaopobl, KUCIOPOI- U a30TCOepKAIIUe COSTUHEHMS,
BBICOKOMOJICKYJISIPHBIE COCIUHEHHs); dagams UM Ha3BaHUS
no cuctemarnueckoit Homenknarype (IUPAC), a Takxe npu-
BOJUTH TPUBHANLHBIE HA3BaHUS OTIEJIbHBIX OPraHMYECKUX
BEIIECTB (ITHUJICH, MPOIMMUIICH, AalETHJICH, OSTUJICHIJIMKOIIb,
mmnepud, Geron, GopManbaeru, aleTaibIerul, MypaBbU-
Has KHUCIJIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAsi KUCJIOTa, CTea-
pUHOBas KMCIIOTa, III0K03a, (PPyKTO3a, KpaxMai, LeJI003a,
TJIUITAH);

chopmuposannocms ymeHusi onpeoensms BUAbl XUMHUYE-
CKOHl CBSI3M B OPraHWYECKUX COENWHEHUSX (OAMHAPHBIC U
KpaTHbIe);

chopmuposaHHocmes yMeHus NpuUMeHAms TOJI0XKEHUS Teo-
pUM CTpOeHUusl opranudeckux BemectB A M Bbytneposa s
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;
chopmuposanHocmes yYMeHUli  Xapakmepu3zoeams COCTaB,
CTpoeHHE, (U3HUECKHE M XUMHYECKHE CBOWCTBA THUITUYHBIX
MIPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPTAHMYECKUX BEIECTB
(MeTaH, 3TaH, ITHJIEH, MPONWICH, aleTuieH, OyramueH-1,3,
MeTunoyraaueH-1,3, GeH30J7, METaHOJ, 3TaHOJ, ATHJICHTJIHU-
KOJIb, TJIMIIEPUH, (EHOI, alleTaabAeTul, MypaBbiUHas U YKCYC-
Hasi KUCTIOTHI, TJIFOK03a, KpaxMal, [eJUTI0JI03a, aMHHOYKCYC-
Hasl KUCJIOTA); ULIIOCMPUPO8ams TEHETUYECKYIO CBSI3b MEX-
Iy HUMU YPaBHEHHSIMH COOTBETCTBYIOIIUX XUMHYECKUX pe-
aKIUH C UCTIOIh30BAaHUEM CTPYKTYPHBIX POpMyT,
chopmuposaHHoCmb YMeHUs Xapakmepuzoeams WCTOU-
HUKH YTJIEBOAOPOJHOTO CBIpbs (HEPTh, MPUPOIHBIN Ta3,
YTOJIb), CIIOCOOBI UX MEepepadOTKH U MPAKTUIECKOE MTPUMEHE-



HUE TIPOJIYKTOB MEPepadOTKH;

10) cpopmuposannocmes ymenuii npo6oOums BHIYUCICHHS 10
XUMHYECKUM YpaBHEHHUSAM (Macchl, 00bE€Ma, KOJIUYECTBA HC-
XOJITHOTO BEIECTBA WJIU MPOAYKTa PEAKLIUU MO H3BECTHHIM
Macce, 00bEMy, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM [IPOJYKTOB PEAKIIUN);

11) cpopmuposannocme ymenuli e1adems CUCTEMOW 3HAHHUN
00 OCHOBHBIX METOAAaX HAYYHOTO TIO3HAHMS, UCIIOJIb3yEMbIX B
XUMHUHM TP W3YYCHHH BEIICCTB W XHMHUYECKUX SIBICHUHN
(HabnroieHne, W3MEpeHue, IKCIEPUMEHT, MOJICITUPOBaHUE),
UCNnonb308ams CUCTEMHbBIC XUMUUYECKUE 3HAHUS JUIS TPUHS-
TUS PELICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX, CBS-
3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

12) chpopmuposannocms ymenuii cobnooams npasuia Noib-
30BaHUs XMMHUYECKOW MOCYyAOH M 1ab0paTOpHBIM 000pYIIO-
BaHUEM, a TAKXKE MPaBUiIa OOPAIEHUS C BEIICCTBAMH B COOT-
BETCTBUU C MHCTPYKIHMSIMH TIO BBITOJIHCHHUIO JIA0OPATOPHBIX
XUMHYECKHX OITBITOB;

13) cgopmuposannocmes ymeHull HIAHUPOBAMB W BbLNOJ-
HAMb XUMHUYECKHM IKCIEPUMEHT (MIpeBpalleHus] OpraHuye-
CKHX BEIIECTB NPH HATPCBaHUHM, TMOJTYUYCHHUE ITHIICHA U U3Y-
YCHHE €Tr0 CBOWCTB, KAYSCTBCHHBIC PEAKIMU OPTraHUYCCKHX
BEIIIECTB, JIeHATypalus OeNKOB IMPU HarpeBaHUM, IIBETHHIE
peakiuu OENKOB) B COOTBETCTBHUU C MPaBWIAMHU TEXHUKU
0e30MacHOCTH MpHu OOpaIlleHUH C BEIIeCTBaMU U J1abopaTop-
HBIM 000pYJIOBAaHUEM, NPeOCmasisams PE3yabTaThl XUMHUYE-
CKOTO JKCIEpUMEHTa B (opMe 3amuCh YpPaBHEHHH COOTBET-
CTBYIOIIIUX PEAKIUN U (hopmynuposams BBIBOJIBI HA OCHOBE
3THX Pe3yJIbTaTOB;

14) cpopmuposannocmv  ymeHull KpUMuUYecKu AHAIUIUPO-
6amb XUMUYECKYI0 HH()OPMAIIHIO, TOTYyIaeMyI0 H3 Pa3HBIX
ucrtounukoB (CMU, Nureprer u ap);

15) cpopmuposannocme ymenuil cobaooams npasuia KOI0-
TUYECKH I1eJIeCO00pa3HOro TOBEAEHUSI B OBITY M TPYAOBOM
JESTENIbHOCTH B IIENIIX COXPAHEHUS CBOErO 3JI0POBbS U
OKpYKalolllel MPUPOIHOW CPEIbl; 0CO3HA8AMb ONACHOCTD
BO3JICHICTBUS Ha JKUBBIC OPTaHU3MBI ONPEIEIEHHBIX OpPTaHU-
YECKMX BEUIECTB, MOHMMas cMbici nokasarens [1/IK, nosc-
HAMb Ha MPUMEPax CHOCOOBI YMEHBIICHUS M MPEI0TBpaIle-
HUS UX BPEAHOTO BO3CHCTBUS Ha OpraHU3M YeJIOBEKa;

16) mast 00y4aromMXCs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSAMH 310~



POBBiA: YMCHHUE NIPUMCHATh 3HAHUA 00 OCHOBHBIX AOCTYITHBIX
METOJaX IMO3HaHMA BCHICCTB U XUMHUYCCKHUX HBHGHHﬁ;

17) mis chaenbiX U CIabOBHIAIMIMX OOYYAIONIMXCSA: YMEHHE HC-

MOJIb30BaTh pelibePHO TOUEHHYIO cucTteMy oOo3HadeHuid JI.
Bpaiinis as1st 3anucu XuMudeckux (hopmyi.

11 KJIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHU Kypca «O011as u Heopra-

HHUYCCKAA XUMUA» OTPAKAKOT!:

1)

2)

3)

cpopmuposannocme npeocmasienui. 0 XUMUYECKOH CO-
CTaBISIOLIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, DPOJIU
XMMHUH B TO3HAHUMU SBJICHUHA NPUPOJbI, B (HOPMUPOBAHUU
MBIIUICHHS U KYJIBTYPBI JINYHOCTH, €€ (PyHKIIMOHAIBHOM Tpa-
MOTHOCTH, HEOOXOAUMOM /JIsl pellIeHUs] NPAKTUUECKUX 3a]a4
U 3KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3]10-
POBBIO U IIPUPOJIHOMN CpeIe;

é1a0eHue CUCTEMON XMMHMUYECKUX 3HaHUM, KOTOpas BKJIHOYa-
€T: OCHOBOIOJIAralolue MOHATUA (XUMHUYECKUH DSJIEMEHT,
aToM, M30TOII, S-, P-, d-3NIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII 00BEM, BaJIEHTHOCTb, BJIEKTPO-
OTPULIATENIbHOCTh, CTENEHb OKHUCIIEHUS, XUMHYECKas CBS3b
(xoBaJIeHTHasl, MOHHAsI, METaJUINYEeCKas, BOJOPOJIHAs), KpHU-
CTAJZIMYECKasl PElETKA, THIBI XUMHUYECKMX pEakLui, pac-
TBOP, DJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, DIEKTPOIUTHUYECKAS
JUCCOLMAINS, OKHCIUTENb, BOCCTAHOBUTEND, CKOPOCTH XH-
MUYECKON pEaKlMH, XUMUYECKOE PAaBHOBECHE; TEOPUHU U 3a-
KOHBI (T€OpHUsI AJIEKTPOIIMTUYECKON JUCCOIMALNU, TIEPUOIH-
yeckui 3akoH [ W MenneneeBa, 3aKOH COXPAHEHUS MACChI
BEIIECTB, 3aKOH COXPAaHEHUs M MPEBpAIICHUS SHEPTUU TPHU
XUMHUYECKHX DPEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN
A3BIK XMMHH, MUPOBO33PEHUECKHNE 3HAHUS, JIeXKAlllUe B OCHO-
BE€ INOHMMAHHS NPUYUHHOCTH U CHUCTEMHOCTU XMMHMUYECKUX
SBJICHUH, (PAKTONIOTNYECKHE CBEICHHUS O CBOWCTBaX, COCTAaBE,
MOJIyYeHUU U OE30MacCHOM MCIIOIb30BAHUM Ba)KHEHUIINX He-
OpPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOH JeATEIbHO-
CTH YEJIOBEKa;

chopmuposannocms  yMeHull  6blA61AMb  XapaKTepHbIE
IPU3HAKU NOHSTHUH, YCTAaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIb-
30BaTh COOTBETCTBYIOLME IOHATHS IPU ONMCAHUU HEOPra-
HUYECKHUX BEUIECTB U UX MPEBPAILECHUI;



4)

5)

6)

7

8)

9)

CcopMUpoBaAHHOCMb YMEHUI UCNONb308AMb XUMUIECKYIO
CHUMBOJIUKY JIJI COCTaBJIEeHUs (POPMYJT BEIIECTB U YpaBHEHUI
XUMHYECKUX PEaKIMii; CHCTEMAaTUUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaabHbIC Ha3BaHUSI OTICIBHBIX HEOPTraHUYE-
CKHX BeIeCTB (yrapHblil ra3, yriieKUCibli ra3, aMMuak, ra-
méHasi U3BECTh, HeTallEHasl U3BECTh, MTUTHEBASI COJIA, TUPUT U
7p);
copmuposanHocms  yMeHull onpeoeisimb  BaJEHTHOCTh
U CTEIIEHb OKHCJICHHS XUMHUYECKHX DJIEMEHTOB B COSIHHEHU-
SX Pa3IMYHOTO COCTaBa; BHUJl XUMHYECKOW CBS3U (KOBAJICHT-
Has, MOHHAs, METALIMYCCKAs, BOAOPOJHAS) B COCAMHEHUSX;
TUN KPUCTAUIMYECKOW PEIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYyJIsipHasi, MOHHAs, METAJUIMYECKasl); Xapak-
TEp Cpelbl B BOAHBIX PACTBOpPAX HEOPTraHUYECKUX COCIIHUHE-
HUM;
chopmuposannHocmes yMeHull yCcmaHagiueams TPUHAI-
JIeKHOCTh HEOPTAHMYECKUX BEIIECTB 10 UX COCTABY K OIpe-
NENEHHOMY KIIAcCy/TPYIIe COeTUHEHHH (ITPOCThIE BELIECTBA
— MeTaaabl U HEMETAIUILI, OKCUJIbI, OCHOBAHHS, KUCIOTHI,
am(OoTepHbIE TUAPOKCUIBI, COJIN);
copmMupoBaHHOCMb YMEHULl pacKpbléams CMBICI TIEPUO-
nuyeckoro 3akoHa /[ I MenaeneeBa u 1eMOHCTPUPOBATH €0
CUCTEeMATU3UPYIONIYI0, OOBSCHUTENBHYIO U TPOTHOCTHYE-
CKYyI0 (pyHKINH;

cthopmuposanHocmes  yMeHull Xapakmepuzoeams DIEK-
TPOHHOE CTPOEHUE aTOMOB XUMHUYECKUX dJIEMEHTOB 1—4 T1e-
puosoB Ilepronnueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB /[
N MenneneeBa, UCHONB3YysA MMOHATHA «S-, Pp-, d-
AJIEKTPOHHBIC OPOUTATINY, «IHEPTETHUYCCKHUE YPOBHH»; 00b-
ACHAMb 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHX
AJIEMEHTOB U MX COEIMHEHMM 1o mepuojaaMm u rpynmnam Ile-
PHUOIMYECKON CUCTEMBI XUMHYECKUX dieMeHTOB | I Men-
JIeJIeeBa;

chopmuposannocmes ymeHull xapakmepuzosams (onucwi-
6amp) 00IIHE XMMHUYCCKHE CBOWCTBA HEOPTaHUYECKHUX Be-
HIECTB Pa3NIUYHBIX KJIACCOB; nOOmMaEepiucoams CyIeCTBOBA-
HUE TEHETHYECKOW CBS3M MEXIY HEOPraHM4YEeCKMMHU Belle-
CTBaMU C MOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUYE-
CKHUX PEaKLIHIA;

10) cpopmuposannocme ymenus Kiaccuguyuposamo  Xu-



MUYECKHE PEaKIuu 10 PA3IMYHBIM MpHU3HAKaM (YUCITY U CO-
CTaBy pEarupyroliux BEIIECTB, TEINIOBOMY 3PQEKTy peax-
IIUH, U3MEHEHHUIO CTETIEHEH OKHCIICHHUS 3JIEMEHTOB, 00paTH-
MOCTHU PEAKIUH, YUACTUIO KaTajJu3aTropa);

11) ciopmuposannocms ymenuii cocmaeisime ypaBHEHUS
peaKuii pa3InYHbIX THIIOB; MOJHBIC M COKPAIIEHHBIE ypaB-
HEHHS PEeaKIMid MOHHOTO OOMEHA, yYHUTHIBasl YCJIOBUS, INPH
KOTOPBIX 3TH PEAKIIUU HIYT JI0 KOHIIA;

12) cghopmuposannocmes ymenuii npooOums PEaxKiuu, MO-
TBEPIKAAIOIINE KaYeCTBEHHBIA COCTAB Pa3IMYHbIX HEOPTaHH-
YECKUX BEIECTB, PACNO3HAGAMb OTBITHBIM TYTEM HOHBI,
NPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX
BCIIICCTB;

13) cpopmuposannocms  ymenuil packpvléams  CYNIHOCTh
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIU TOCPEACTBOM
COCTaBJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PEaKInii;

14) cgopmuposannocmes  ymeHnuil 00bACHAMbG 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW pEeaKIuu OT Pa3IHyYHBIX (HaKTOPOB;
XapaKkTep CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS B 3aBUCHMO-
CTH OT BHeIIHero Bo3neicTBus (npuniun Jle [latense);

15) cpopmuposannocms ymenull xapakmepuzoeams XAMHUE-
CKHE IPOLECCHI, JIEXKAIUe B OCHOBE MPOMBIIIIJIEHHOTO TOTY-
YeHUsI CEpHOU KHCIOTHI, aMMHaKa, a Takke cPOpMHUpPOBaH-
HOCTb MpeACTaBIeHUN 00 OOIMX Hay4YHBIX NPUHLIUNAX H
HKOJIOTMYECKUX MPOoOIeMax XUMUUYECKOTO MPOU3BOJICTBA;

16) cgopmuposannocms  ymenuti TPOBOJUTH BBIYHCICHHS C
UCTIOJIF30BaHUEM TTOHSITHSI «MAcCOBasi JIOJIS BEIIECTBA B pac-
TBOPE», 0OBEMHBIX OTHOIIEHUN Ta30B MPU XUMHYECKUX pe-
aKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJTHOTO M3 y4acT-
BYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOro 3 deKra peakiuu
Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl BEIECTB, IpeBpalle-
HUS ¥ COXPaHCHUS YHEPTHH,

17) cpopmuposannocms ymenuii cobaodams TpPaBUIA TOJb-
30BaHU XMMUYECKOH MMocy10il u mabopaTopHbIM 000py10Ba-
HUEM, a TaKXke MpaBwia OOpallleHus C BEIIECTBAMHU B COOT-
BETCTBUU C MHCTPYKIHSIMH IO BBITOJHEHHUIO JT1a00paTOPHBIX
XUMHYECKHX OIBITOB;

18) cpopmuposannocms ymenuil nIGHUPOBAMb U BbINOTHAMDb
XUMHUYECKHH 3KCIIEPUMEHT (pa3jiokKeHne MEepOoKCHIa BOJOPO-



Jla B MPUCYTCTBUM KaTaJIM3aTOpPa, ONPEIEICHHE CPENbl pac-
TBOPOB BELIECTB C IOMOUIBI0 YHHUBEPCAJIBHOIO WHJIMKATOPA,
BJIMSTHUE PA3IMYHbIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKOH pe-
aKILIUY, PEaKuy HOHHOTO 0OMEHa, KaueCTBEHHbIE peaklui Ha
cynb(ar-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHUS;
pelIeHne IKCIIEPUMEHTaIbHBIX 3aa4 110 TeMaM «MeTamis» 1
«HemeTtamib») B COOTBETCTBHM C NMpaBUJIAMHU TEXHUKH Oe€3-
OTAaCHOCTH TPHU OOPAIICHUH C BEIIECTBAMHU U JIAOOPATOPHBIM
000py/I0BaHUEM, npeocmaesnsams Pe3ynbTaTbl XUMUYECKOTO
JKCIEpUMEHTa B (hopMe 3ammucu ypaBHEHHH COOTBETCTBYIO-
HIUX peakuuil u gopmyiruposams BBHIBOABI HA OCHOBE ITHX
pe3ynbTaTOB;

19) cpopmuposannocms  ymenuti Kpumuuecku amaiusupo-
6amb XUMUYECKYI0 MH(POPMAIUIO, MOITY4aeMyl M3 Pa3HBIX
uctounukoB (CMU, Unrepuer u ap);

20) cpopmuposannocme ymenuii cobrooams npasuia SKOJO0-
THYECKH 11€J1ecO00pa3HOro MOBEAEHUS B OBITY U TPYIOBOM
JESTEIbHOCTH B LIEJIAX COXPAHEHUS! CBOETO 370POBbsI U OKpY-
JKarouied NpUPOJTHOM CpelIbl; OCO3HABATh OMACHOCThH BO3JIEH-
CTBUS Ha >KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHU-
Mast cmbica nokasarens 11K, mosacHsATe Ha npuMepax Croco-
OBl YMEHBIICHHS] W TPEAOTBPAILEHUS MX BPETHOTO BO3ZICH-
CTBHUSI HA OPTaHHU3M YEJIOBEKa;

21) ans 0OyYaroOIIUXCS ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3710~
POBbBSI: YMEHUE MPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METO/1aX MMO3HAHMS BEIIECTB U XUMHUECKHUX SIBICHUIA;

22) 1S CAETBIX U CIa00BHIAIINX 00YYAIOIINXCS: YMEHUE HC-

M0JIb30BaTh pebeHO TOUEUHYIO cucTeMy obo3Hauenuit JI bpaii-

IS 171S1 3aIlIMCU XUMUYEeCKuX (popmyit.



4. TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O NPEJIMETA «XUMMUSI»
YueOnsrit mpeameT «Xumus» (0a30BbIi ypoBeHb) Beero 68 1
10 KJIACC. OPTAHUYECKA XMMMUSI 1 4 B Hexemro, Bcero 34 u

Tewmsl u komae- | OCHOBHOE cofiepKaHNe OcHoBHbIC BUIBI feATenb- | Buapsl koH- | Mcmomns-

CTBO 4acoB, OT- HOCTH 00yYaIOIuXCs Tpos 30BaHUE

BOJMMOE Ha WX 06opy10-

M3ydeHue BAHMS
«Touka
pocrtay

| Paszen 1. TeopeTndeckne OCHOBBI OpraHMUecKoil xumuu (3 9)

Tema 1. Ilpenmer | IIpenMer opraHnndeckoin PackprIBaTh CMBICT H3Y- CraproBas | I{udpo-

OpTaHHYECKOM XUMHH: €€ BOSHUKHOBE- YaeMbIX MTOHITHH (BBISB- KOHTPOJIb- Bas 1abo-

xumun. Teopus HHUE, PasBUTHE U SHAYCHNE | JIATH X XAPAKTEPHBIE PH- | pag wagoTa | paTopHs

XUMHYECKOTO B TIOJTyYEHHUH HOBBIX BE- 3HAKH), yCTAHABJINBAThH UX

CTPOCHUS Opra-
HUYECKUX COCJIU-
HeHul (3 u)

IECTB U MaTE€PHaJIOB.
Teopust cTpoeHus OpraHu-

YyecKuX coeaquHeHni A. M.

bytneposa, eé oOCHOBHBIC
nosioxkeHust. CTpyKTyp-
HbIe (DOPMYIIBI OpraHnye-
CKHX BemecTs. I omono-
TUsi, u3oMepus. XuMuue-
CKasl CBS3b B OpraHuye-
CKHX COEJIMHEHUSIX: KpaT-

B3aHMOCBS3b.
[TpuMeHATH TOJOXKEeHHS
TEOpPUU CTPOCHUS OPTaHU-
qyecKuX coeauHeHuid A. M.
Bytneposa s oObsicHe-
HUS 3aBHCHMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa U
CTPOCHUA.

Hcmons30BaTh XUMHAYE-
CKYIO0 CUMBOJIUKY JJIf CO-




HBIE CBSI3H, G- U T-CBA3H.
IIpencrapienue o kiac-
cU(UKALU OPTaHUIECKUX
BelecTs. HomeHnknarypa
OpPraHUYECKUX COeANHE-
HUH (CUCTeMaTHIecKasl) U
TpUBHANbHBIEC HA3BaHUS
BAKHEUIINX MPEACTABU-
TeJed KJIaccoB OpraHuye-
CKHUX BEIIECTB.
JeMoHCcTpanuu — 03Ha-
KOMJIEHHE C 00pa3iamMu
OpPraHUYECKUX BEILECTB U
MaTepHajJaMu Ha UX OCHO-
BE; — OIIBITHI 110 MIPEBpPa-
LIEHUIO OPraHUYEeCKUX
BEIIECTB NP HarpeBaHUH
(nnaBneHne, 00yriIMBaHUE
u ropenue). Jlabopatop-
HBIH OIBIT — MOZEIHPO-
BaHME MOJIEKYJI OpraHuye-
CKHX BEILECTB

CTaBJICHUS MOJIEKYIISPHBIX
U CTPYKTYPHBIX (pa3BEPHY-
TOH, cokpamniénHoit) dhop-
MYyJI OPTaHUYIECKUX Be-
IIEeCTB.

OnpenensTe BUIBI XUMU-
YECKOU CBSA3M (OJIMHAPHBIE,
KpaTHBIE) B OpraHUYECKUX
COCTMHEHMSIX.

PackpbiBaTh posnb opranu-
YECKOU XUMUH B KU3HU
YeIoBeKa, HILTFOCTPUPO-
BaTh CBS3b C APYTUMHU
HayKaMH.

HabmonaTs u onuchiBaTh
JIEMOHCTPAIIMOHHEIE OIThI-
THI; IPOBOJMTH U OIUCHI-
BaTh JIA00PATOPHBIE OIBITHI

Pasnen 2. Yrnesonoposast (13 1)

Tema 2. [pe-
JICJIbHBIC YTJICBO-
JIOPOJIBI — aJIKa-

ATKaHBI: COCTaB U CTPOE-
HHE, TOMOJIOTHYCCKUHU
pan. Metad v 3TaH —

PackpsIBaTh cMbICH H3yYa-
€MBIX TIOHATHH (BBISBIATH
HX XapaKTEepHbIE IPU3HA-

Kon-
TpOJIbHAS

Hudpo-

Bas J1a0o-




HEI (2 1)

MPOCTENIINE MTPEICTABU-
TEJN aJIKaHOB: (pu3HUe-
CKHE U XUMUYECKUE CBOK-
cTBa (pPeaKIuy 3aMeICHUS
Y TOPEHUS ), HAXOXKICHUE
B MIPHUPO/IE, TIOIYICHNE 1
MIPUMEHEHNE

Tewma 3. Hempe-
JIeNTbHBIE YTIICBO-
JIOPOJIBI: AJKCHBI,
aNKaUCHBI, all-
KUHBI (6 9)

AJIKEeHBI: COCTaB U CTPOE-
HHE, TOMOJOTHICCKUH
psia. DTUIEH U MPOIU-
JIeH — IpocTernme
NPEICTAaBUTEIH AJIKEHOB:
(u3nYecKue U XUMHIYe-
CKue cBoiicTBa (peakuuu
THUIPUPOBAHMSL, TATOTCHU-
POBaHUsL, THAPATALINHY,
OKHCIICHHS U ITOJIMMEPH-
3all1u), TOIy4YeHHE U
pUMEHeHUe. AJIKaIUEHBI.
byranuen-1,3 u metunoy-
TagueH-1,3: ctpoeHue,
BaYKHEHMIINE XUMUYECKHE
CBOMCTBa (peaKus MoJIu-
Mmepuzanun). [lomyyenne
CUHTETHYECKOIO KayuyKa
U pE3UHBI. AJIKHUHBI: CO-

KH), yCTaHABIINBATh X
B3aMIMOCBSI3b, UCTIOJIB30-
BaTh COOTBETCTBYIOIIHE
TIOHSTHS TIPHU OTIMCAaHUHU
cocTaBa, CTPOCHUS U TIpe-
BpallleHU OpraHuYeCcKux
COETMHECHHM.

Hcnonb3oBaTh XUMHUE-
CKYIO CUMBOJIMKY TSI CO-
CTaBJICHUS MOJIEKYIISPHBIX
U CTPYKTYPHBIX (pa3BEPHY-
TOM, cokpamiénnoi) dop-
MYJI OPraHUIECKUX Be-
IIECTB.

YcTaHaBIMBaTh MPUHA/I-
JIEKHOCTPH BEUIECTB K
onpeAeNEHHOMY KIIACCy
YTIIEBOJIOPOJIOB TI0 COCTaBY
U CTPOCHHIO, HA3bIBATh UX
10 CHCTEMATHYECKON HO-
MEHKJIAType; IPUBOJIUTH
TPUBUAJIBHBIC Ha3BAaHUS
OTHENbHBIX MPEeICTaBUTE-
JIE yTIeBOI0POJIOB.

Onpeaenars BUIbl XUMU-
YECKOHU CBS3HM B MOJIEKYJIAX

paborta

paTtopus




CTaB U OCOOCHHOCTH CTPO-
C€HUS, TOMOJIOTHIECKHM
psn. AleTHIIeH — TIpo-
CTEeUIINI NpeIcTaBUTENh
AIKUHOB: COCTaB, CTPOE-
HUe, GU3NIECKHIE U XUMU-
YeCKHe CBOWCTBA (peax-
MU TUAPUPOBAHUS, TAJIO-
TEHUPOBAHMSI, THIpaTa-
[IUHU, TOPEHHUS ), TIOTyICHHE
Y IpUMEHEHHE

Tewma 4. Apoma-
THYECKHUE YTJIe-
BOJIOPOABI (2 1)

Apensl. benzon: cocras,
cTpoeHue, GU3NIecKue u
XUMHUYECKHE CBOMCTBA
(peakuuy ranoreHupoBa-
HUS 1 HUTPOBAHMU), 10-
Jy4eHHUE U IPUMEHEHHE.
Tonyon: cocmas, cmpoe-
Hue, husuyecKue u Xumu-
yecKue ceolicmea (peax-
Yuu 2a102eHUPOBAHUS U
HUMPOBAHUsL), NOTyYeHUe
u npumerenue. TokcHnI-
HOCTb apeHoB. [ 'eHeTnye-
CKas CBA3b YIIIEBOJIOPO-
JIOB, IPUHAUICKALINX K

YTIEBOIOPOJIOB; XapaKTe-
pH30BaTh 3aBUCHUMOCTh
pEaKITMOHHOM CTIOCOOHO-
CTH YTIIEBOJIOPOIOB OT
KpaTHOCTH KOBaJICHTHOM
CBSI3U.

XapakTepu3oBaTh COCTAB,
CTpOEHHE, TPUMEHEHHE,
(hm3uuecKre 1 XUMHYECKUE
CBOMCTBA, Ba)KHEHIIINE
CIIOCOOBI TTOTYYIEHUS TH-
MMAYHBIX MTPeICTaBUTENeH
Pa3TUYHBIX KJIAcCOB yTIIe-
BOZIOPOJIOB (MeTaHa, 3TaHa,
JTHUIICHA, alleTUIIeHa, OyTa-
nmueHa-1,3, 6eHzoa).
BEISBIATE TeHETHYECKYTO
CBSI3b MEXY YTIIEBOI0OPO-
JTaMH | TIOJITBEPKIATD e€
HaJIM4YUe YPaBHEHUSAMHU
COOTBETCTBYIOIITUX XHUMH-
YECKUX PEAKIIUI C UCTIONb-
30BaHUEM CTPYKTYPHBIX
¢dbopmy.

XapakTepru3oBaTh HCTOY-
HUKH YTIEBOAOPOIHOTO

Hudpo-
Bag 1abo-
paropus




Ppa3JIMYHbIM KJIaccaM

Tewma 5. IIpupon-
HBIE UCTOYHUKHU
YTIIEBOIOPOIOB 1
UX mepepadboTka

B9

[TpupoaHbie ICTOUHUKU
yriiesogopoaos. I[Ipupon-
HBI ra3 v MONyTHbIE
HedTsHBIC Ta3el. Hed1h 1
eé mpoucxoxaenue. Cro-

coObI TepepaboTKu HEPTH:

MepPEeTroHKa, KPEKUHT (Tep-
MHYCCKHH, KaTaJATH4e-
ckuii), muponms. [Ipoayk-
THI TIepepabOTKU HETH,
UX IPUMEHEHHUE B MPO-
MBILIJICHHOCTH U B OBITY.
Kamennsiii yrons u npo-
JIYKTHI €0 nepepadoTKu

JeMoHcTpalus — KoJl-
nexuuu «HedTh» n
«Yromnby. JlabopaTopHbIe
OTIBITHI — O3HAKOMJICHHE
¢ o0Opa3namu racTMacc,
Kay4yKOB M PE3HHBI, —
MO/JIEIIUPOBAHHE MOJICKYJT
YIJIEBOIOPOJIOB U Tajiore-
HOITPOM3BO/THBIX.
IMpaktuydeckas padora No
1. [TonyueHue STHIIEHA U

CHIpbs (He()Th, TPUPOTHBIH
ras, yrojib), CIIOCOOBI UX
repepabOTKH U TTPaKTHIC-
CKO€ MMPUMEHEHHE TIoTyJa-
€MBIX TIPOTyKTOB.
Hcnonb30BaTh €CTECTBEH-
HO-HAyYHBIE METOIBI T10-
3HAHUSA — TPOBEJICHNE,
HaOIIO/IEHUE U OTHCaHUE
XUMHYECKOTO IKCIIePH-
MeHTa (JabopaTopHbIE U
MIPaKTHIECKHE PadOTHI).
CrnenoBats npaBuiaM 0e3-
OImacHOM paboTHI B Tabopa-
TOPHWH TIPU UCIIOJIb30BaHUHT
XUMHYECKOH MOCYIbl U
000pyIOBaHUS, a TAKXKe
IIpaBUIIaM OOpaIEHS C
BEII[ECTBAMH B COOTBET-
CTBUM C WHCTPYKITUSIMH T10
BBINOJIHEHHIO J1abopaTop-
HBIX OMBITOB H MIPAKTHYE-
CKHUX PadOT IO MOTYYEHUIO
U U3YYEHHUIO OPraHMYECKUX
BEILIECTB.

[IpencraBisTh pe3yabTaThl

Ludpo-
Bag 1a0o-
paropus




W3Y4YEHHUE €ro CBOMCTB.
Brruncnenuss — no ypas-
HEHUIO XUMUYECKOM peak-
iy (Maccel, 00bEMa, KO-
JTUYECTBA UCXOTHOTO Be-
IIeCTBa WIH MPOAYKTa
PEaxIuy 1Mo U3BECTHBIM
Macce, 00bEMy, Kornde-
CTBY OJTHOTO M3 HCXOJHBIX
BEIIIECTB MJIH MPOAYKTOB
peaxium)

JKCTIEpUMEHTa B (hopMe
3alUCH YpaBHEHUM COOT-
BETCTBYIOLLUX PEaKIU U
JIeNaTh BBIBOZBI HA UX OC-
HOBE.

[IpoBoANTE BEIYUCIECHUS
10 YPaBHEHUIO XUMUYe-
CKOU peakuuu.

CaMocCTOsTENBHO IIJIaHU-
pOBAaTh U OCYIIECTBIATH
CBOIO TI03HABATENBHYIO
JeSITeTbHOCTh; TPUHAMATh
AKTUBHOE yYacTHE B TPYyI-
MTOBOW yueOHOH NIesTeINb-
HOCTH

Pazgen 3. Kucnopoacoaepkaiiyue opraHu4ecKue

coenunenns (13 1)

Tema 6. CiupTHI.
®enot (3 u)

[IpenenbHbIE OAHOATOM-
HblE CIUPThL. MeTaHouI U
3TaHOI: CTpoeHue, Hu3u-
YeCKUe U XUMHUYECKUE
CBOMCTBA (PEAKITUH C aK-
TUBHBIMH METaJIJIaMH, Ta-
JIOTEHOBOAOPOAAMH, TO-
penwue), npumeHenne. Bo-
JlopoJiHasi cBA3b. Jlei-
CTBHE METaHOJIa ¥ dTaHoJa

PackpsIBaTh cMbICHT H3yYa-
€MBIX MOHATHH (BBISBIATH
UX XapaKTepHbIE TPU3HA-
KH), YCTaHaBIUBATh UX
B3aUMOCBSI3b, HCIIOJb30-
BAaTh COOTBETCTBYIOIINE
MIOHSTHA TP OTIMCAaHUHU
coCTaBa, CTPOCHMSI U IIpe-
BpallleHUI OpraHUuYeCKuX
COEIMHECHUM.

Kon-
TpOJIbHAs
paborta

Hudpo-
Bas J1a0o-
paropus




Ha OpPTaHU3M YeJIOBeKa.
MHoroaToMHbI€ CITUPTHI.
OTUJIEHTIAKOIb U TIUIe-
pHUH: cTpoeHne, hr3nde-
CKHE U XUMUYECKUE CBOK-
cTBa (B3aMMOJICHCTBHE CO
MIeTOYHBIMA METAJUTAMH,
KadeCTBEHHAs PEaKIIHs Ha
MHOTOaTOMHBIE CITUPTHI).
HelicTBHe Ha opraHu3M
yenoBeka. [I[pumenenue
TJIMIIEPUHA U STUJICHTIIN-
kojsi. @enon. CtpoeHue
MOJIEKYJIBI, (PU3UUECKUE U
XUMHYECKHE CBOWCTBA
¢enona. ToKCHYHOCTB
¢enona. [Ipumenenue Qe-
HOIa

Tema 7. Annae-
ruabel. KapOoHo-
BbI€ KHCJIOTEHL.
CrnoxHble 3QHUPHI
(7 )

AJBJIEruIbl U KemoHbl.
®dopmanbaern, aneTanb-
JIETH]I: CTpOoeHue, pu3mye-
CKHE W XMMHYECKHE CBOM-
CTBa (pEaKIUy OKUCICHUS
M BOCCTAHOBJICHHUS, Kaye-
CTBEHHBIE PEaKIINN), T0-
Jy4YEHUE U IPUMEHEHHUE.

Hcnonb3oBaTh XUMHYE-
CKYIO CHUMBOJIMKY TSI CO-
CTaBJICHUS MOJIEKYIISPHBIX
U CTPYKTYPHBIX (pa3BEPHY-
TOH, coKpam&nHoit) dhop-
MYyJI OPTaHUYIECKUX Be-
IIECTB.

YcraHaBnuBaTh NPUHA-
JIEKHOCTPH BEIIECTB K

OnpeAcNIEHHOMY KIacCy Mo
COCTaBy U CTPOCHHIO,
Ha3bIBaTh UX 110 CHCTEMa-
TUYECKON HOMEHKIATYPE;
MIPUBOIUTH TPUBHAIEHBIC
Ha3BaHUS OTJEIBHBIX
MpeicTaBUTeNei KUCIIO-
pOIIcoepIKaIINX COeANHE-
HUH.

XapaxTepru3oBaTh COCTaB,
CTpOeHHeE, TIPUMEHEHHE,
¢u3nUecKue 1 XUMHYECKHE
CBOICTBA, BAXKHEHIIIHC
CHOCOOBI MOJTyYSHHS TH-
MUYHBIX [IPEICTaBUTEIICH
Pa3IUYHBIX KJIaCCOB KUC-
JIOPOJICOJEPKAIINX COETH-

Hudpo-
Bas J1a00-
paropus




OIHOOCHOBHEIE TIPEIEITh-
HbIE KapOOHOBBIE KUCITO-
Tbl. MypaBbHHAS U YKCyC-
Hasi KUCJIOTBI: CTPOCHHE,
(hH3UYecKue U XUMHIe-
CKHE CBOMCTBA (CBOHCTBA,
oOrrue I Kitacca Kc-
JIOT, peaknus dTepuduKa-
[IUH), TIOTyYeHNE U TIPH-
MeHeHue. CteapuHOBasi U
OJIEMHOBAS KUCIIOTHI KaK
MPEJICTABUTEIN BBICIITHX
KapOOHOBBIX KHCIIOT. MBI-
JIa KaK COJIM BBICIIHUX Kap-
OOHOBBIX KUCIIOT, UX MO-
rouiee gercreue. Clox-
HBIE 3(UPBI KaK IPOU3-
BOJIHBIE KAPOOHOBBIX KHC-
70T. 'uApOIN3 CIOXKHBIX
a¢upos. Kupsr. ['naponus
*KupoB. [Ipumenenue xu-
poB. buonornyeckas ponb
JKUPOB

Tema 8. Yriaeso-
It (3 1)

VrieBonapl: cocTaB, KJlac-
cu(uKaIus yrieBoa0B
(MOHO-, TU- ¥ TTOJIUCaxXa-

HEHHH (MeTaHoJIa, 3TaHO-
7a, TIuIepuHa, heHona,
dhopmanbieruaa, areTarb-
JIeru/1a, YKCyCHOW KHUCIIO-
THI, TJIFOKO3BI, Kpaxmala,
LIEJUTIOJIO361 ); BBISBIISTH
TeHETHYECKYIO CBA3h MEXK-
Iy HUMH U TTOITBEPKIaTh
e€ HaTM4re ypaBHEHUSIMH
COOTBETCTBYIOIINX XHUMH-
YECKHUX PEAKUUH C UCTIOb-
30BaHUEM CTPYKTYPHBIX
thopmy.

OnuceIBaTh COCTaB, XU-
MHYECKOe CTPOCHHE 1
MIPUMEHEHHUE JKAPOB, Xa-
pakTepu30BaTh UX 3HaYe-
HUE NS )KA3HEeATeIbHO-
ct opranu3moB. Oco3Ha-
BaTh OMMACHOCTbH BO3ICH-
CTBHSA Ha KUBBIE OPraHU3-
MBI OTIpEJIeNIEHHBIX Opra-
HUYECKUX BEIIECTB U TO-
SICHSITH HA IPUMEPAX CIIO-
cOOBbI YMECHBIIICHUS U
MPEJOTBPAIICHUS UX Bpell-

Hudpo-

Bas j1a00-




puasl). 'moko3a — mpo-
CTEeUIINI MOHOCaXapu/;
0COOCHHOCTH CTPOCHHS
MOJIEKYIIBI, (pr3rueckre u
XUMUYECKHAE CBOMCTBA
(B3amMoOpeHCTBIE C THII-
poxcumom meau(Il), okme-
JIeHHEe aMMHUAYHBIM pac-
TBOPOM OKCHJIa ceped-
pa(l), BoccTanoBiEeHHE,
OpOo’KeHHE TITIOKO3HI),
HaX0XJIEHUE B MPUPOJIE,
MIpUMEHEHHUe, ONOJIoTHYe-
ckas poib. PoTocHHTES.
®pyKTO3a KaK U30Mep
rroK03b1. Kpaxman u
[EJUTI0N03a KaK MPUPOJI-
HbIe TonuMepbl. CTpoeHne
Kpaxmaja ! [eIITIOI03bI.
®dusnveckre 1 XUMuJe-
CKHE CBOWCTBa Kpaxmasa
(Tuaponus, Ka4yeCTBeHHAS
peaxiusi ¢ HoIoM)

JlaGopatopHble ONBITH —
TOpEHHUE CITUPTOB; —
OKHCJIEHHE 3TAHOJIa OKCH-

HOT'O BO3/ICUCTBUSA Ha Op-
TaHN3M 4YEJI0BEKa.
Hcnonp30BaTh €CTECTBEH-
HO-HAaY4HBIE METOJBI [10-
3HaHUsI — MPOBEICHUE,
HaOJII0ICHUE U OIIHCAaHUE
XUMUYECKOr0 IKCIEepH-
MeHTa (JabopaTopHbIE U
MIPaKTHIECKHE PadOTHI).
CrnenoBats npaBuiaM 0e3-
OImacHOM paboTHI B 1abopa-
TOPHUH IPU UCIOJIB30BAHUH
XUMUYECKOHN NOCyAbl U
000pYIOBaHUS, a TAKKE
MpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBET-
CTBHHU C HHCTPYKLUSIMH
BBINOJIHEHHS J1abopaTop-
HBIX ONBITOB H MIPAaKTHYE-
CKUX PadOT M0 MOIYIECHUIO
1 U3YYEHHUIO OPraHMYECKUX
BemecTB. lIpencraBiasaTe
Pe3yAbTAThI SKCIIEPUMEHTA
B (hopMe 3amucH ypaBHe-
HUI COOTBETCTBYIOLINX
peaxkuii ¥ JenaTh BbIBOJIBI

paTtopus




nmom meau(1l); — B3aumo-
JIEUCTBUE TIIMIIEPUHA C
rugpokcuaoM meau(Il); —
OKHCIJICHUE alTbACTHIOB
aMMHAYHBIM PaCTBOPOM
okcuga cepeopa(l) u rum-
poxcumom meau(1l); —
B3aUMOJICUCTBHE KpaxMa-
na ¢ ogom. IIpaktuye-
ckas pabdora Ne 2. CBoii-
CTBa PacTBOpa YKCYyCHOU
KHCIIOTHI. Berancinenns —
0 YpaBHEHUIO XUMHYe-
CKOH peaknuu (Macchl,
00BEMa, KOIHYECTBA HC-
XOJTHOTO BEIIECTBA MK
MPOAYKTa PEAKIIUU TI0 U3-
BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3
WCXOJHBIX BEIIECTB WIIH
MPOAYKTOB PEaKIim)

Ha X OCHOBE.
[IpoBoANTE BEIYUCIECHUS
10 YPaBHEHUIO XUMUYe-
CKOM peakIiuu.
CaMOCTOSATENBHO TTAHH-
pOBAaTh M OCYIIECTBIATH
CBOIO TI03HABATENBHYIO
JeSITeNTbHOCTD; TPUHAMATh
AKTUBHOE yYacTHE B TPYyI-
MTOBOW yueOHO NIesTeNnb-
HOCTH

Paznen 4. AsoTcopeprkaiuue oprannyeckue coequaenus (3 4)

Tema 9. AMUHEL.
AMUHOKHCIIOTEL.
benku (3 q)

AMHHOKHCIIOTHI KaK am-
(dhoTepHbIC OPraHuIEeCKHE
coequHeHus. Ouznueckue
1 XUMHUYECKHE CBOMCTBA

PackpsIBaTh cMbICH H3yYa-
€MBIX TIOHATHH (BBISBIATH
HX XapaKTEepHbIE IPU3HA-
KH), YCTAHABJIMBATh MX

Hudpo-
Bas J1a0o-
paropus




aMHUHOKHCIIOT (Ha TIpHMe-
pe riuiHa). bruomornye-
CKO€ 3HAaYEeHNE aMHHOKHC-
not. Ilentunel. beaku kak
MIPUPOJTHBIE BEICOKOMOJIE-
KYJISIDHBIE COSTUHEHMS.
[lepBuyHas, BTOpUUHAS U
TpeTHYHas CTPYKTypa
0enkoB. XUMHIECKHE
CBOIICTBa OEIKOB: THIPO-
TU3, IeHATypamus, Kade-
CTBEHHBIE PEaKINU Ha
oenku. JlemoHcTparm —
JIeHaTypanus OEIKOB IpH
HarpeBaHUM;, — [BETHBIC
peaxium OeNKoB.

B3aHMOCBS3b, UCIIOJIH30-
BaTh COOTBETCTBYIOIIIHE
TIOHATHS TP OMTMCAHUN
COCTaBa, CTPOCHMS | TIpe-
BpallleHU OpraHuYeCcKux
COCTMHEHHH.

Hcnonp30BaTh XUMHYE-
CKYIO CUMBOJIMKY TSI CO-
CTaBJICHUS MOJIEKYIISPHBIX
U CTPYKTYPHBIX (pa3BEPHY-
TOM, cokparénnoit) hop-
MYJI OPraHUIECKUX Be-
IIECTB.

OnpenensaTs TPUHAIEK-
HOCTB BEIIECTB K Ompe/ie-
NEHHOMY KJIACCy TI0 COCTa-
BY M CTPOEHHIO, Ha3bIBaTh
HX II0 CUCTeMATHYECKOU
HOMEHKJIAType; IPUBOIUTH
TPUBHAJILHBIC HA3BaHUS
OT/IENBHBIX TIPEJICTaBUTE-
JICH.

XapaxTepnu3oBaTh COCTaB,
CTpOCHHE, TPUMEHEHHE,
(hm3HuecKre U XUMHUYECKUE
CBOICTBA, BAXKHEHIIIHNC




CIIOCOOBI TTOTY9EHUS TH-
MMHYHBIX TIPEICTaBUTEIICH
a30TCOIEPKAIINX COCIH-
HEeHHH (TIMIIMHA 1 6eIT-
KOB).

[ToscHsATh Ha pUMepax
3Ha4YeHHE OENKOB IS Op-
raHu3Ma 4eaoBeKa.

Hcmons30BaTh €CTECTBEH-
HO-HAyYHBIC METOIBI T10-
3HaHUSA — HaOJII0IaTh U
OTIHCHIBATh IEMOHCTPAIIH-
OHHBIN PKCIIEPUMEHT.

CaMOCTOSTEILHO IIIaHU-
pOBAaTh U OCYIIECTBIATH
CBOIO TI03HABATENBEHYIO
JeSITeNbHOCTh; TPUHUMATh
AKTUBHOE YYacTHE B TPYyI-
MTOBOW yueOHOH NIesTeIb-
HOCTH

Paznen. 5. BeicokoMouiekysipHble coeiuHeHus (2 1)

Tewma 10. [Tnacr-
Macchl. Kayuyku.
Bonokna (2 )

OCHOBHBIE TTOHSATHS XH-
MHHU BBICOKOMOJIEKYJISIP-
HBIX COSIMHEHUI: MOHO-
Mep, MOJUMED, CTPYKTYP-
HOE 3BEHO, CTEIEHD ITOJIH-

Brnanets nzyuaeMbiMu

XUMHUYCCKHUMU ITOHATHAMMU:

PacKprIBaTb CMBICIT U3yYa-
€MBIX TTOHATHU B ImpuMe-
HATH OTU OHATUSA ITPU

Hrorosas
KOHTPOJIb-
Has pabora

Hudpo-
Bas J1a0o-
paropus




MEpU3aLHH, CPEIHSS MO-
nexynspHast macca. Oc-
HOBHBIE METO/IbI CHHTE32
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUN — TIOJIUMeE-
pu3anys 1 NOJMKOHAEH-
cauus. JlemoHcTpanus —
O3HaKOMIIEHHUE ¢ o0pasIa-
MU NIPUPOIHBIX U UCKYC-
CTBEHHBIX BOJIOKOH,
IUIACTMACC, KayYyKOB

OTIMCaHUH COCTaBa U CTPO-
€HUS BBICOKOMOJIEKYIISP-
HBIX OPTaHUICCKUX Be-
ILIECTB, IJI1 O0OBICHEHUS
OTHETHHBIX (DAKTOB U SIB-
JICHUH.

Hcnonp30BaTh XUMHYE-
CKYIO CUMBOJIMKY TSI CO-
CTaBJICHUS CTPYKTYPHBIX
(hopMy1T BemIeCTB U ypas-
HEHUU peakuui moamMme-
pHU3aliu B MOTWKOH/ICHCa-
LMK

11 KITACC. OPTAHMYECKAS XUMMUSI 1 u B Heaento, Bcero 34 4

Tewmsl u xonu-
YEeCTBO YacCoOB,
OTBOJHUMOEC Ha
WX U3yUYEHUE

OcHOBHOE cofiepKaHNe

OcCHOBHBIE BUBI JESITENb-
HOCTH 00yYarOITUXCS

Buner xon-
TPOIA

Hcnons-
30BaHUC
obopyno-
BaHUA
«Touka
pocTa

Pazpmen 1. Teoperndeckue ocHOBBI XxumMuu (13 )

Tema 1. Ctpoe- | XUMHUECKHMIi DIIEMEHT.

PackpsIBaTh cMbICH H3yyYa-




HHUE aTOMOB.
Tlepuoanueckuii
3akoH u [lepuo-
JUIecKas CH-
cTeMa XuMHu4e-
CKHX DJIEMEHTOB
J. 1. Menpene-
eBa (4 1)

Atowm. Sapo aroma, uzo-
TOIBL. DJIEKTPOHHAs 000-
JI0YKa. DHEPreTHICCKHE
YpOBHH, ITOTYPOBHH.
ATtoMmHBIC opOHTaH, S-, pP-
, d-anemenTsl. OcoGeHHO-
CTH pacupeesieHus dJIeK-
TPOHOB 10 OPOUTANISM B
aToMax 3JIEMEHTOB TIep-
BBIX YETHIPEX MTEPHOIOB.
DnekTpoHHas KoH(HUTypa-
uus atomoB. [lepuonnye-
ckuil 3akoH u llepuoanue-
CKas CUCTeMa XUMHUYECKUX
snemenToB /. V1. Menne-
neeBa. CBsI3b TiepHOAHYE-
ckoro 3akoHa u [lepuonn-
YECKOUW CUCTEMBI XUMHUYe-
ckux 3neMmenToB Jl. H.
MenneneeBa

C COBpPEMEHHOM Teopuei
CTPOCHHUSI aTOMOB. 3aKO0-
HOMEPHOCTH U3MEHECHHUS
CBOMCTB XMMHUYECKUX dJIe-
MEHTOB U 00pa3yeMbIX
VMU MPOCTHIX U CIOXKHBIX

€MBIX TIOHATHH (BBISBIATH
WX XapaKTepHbIE MPU3HAKN),
YCTaHaBIMBATh UX B3aUMO-
CBSI3b.

PackpbiBaTh cMBICI ITEpHO-
nmgeckoro 3akosa /I, .
MeHaeneeBa 1 1EMOHCTPU-
pOBAaTh €ro CHCTEMaTH3H-
PYIOIIYI0, O0BICHUTENHHYIO
Y TIPOTHOCTHYECKYIO (PyHK-
117078

XapakTepu3oBaTh 3MEK-
TPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 3JIEMEHTOB 1—
4 IeproJIOB, UCIIOIB3YS T10-
HATHSA «S-, P-, d-
AJIEKTPOHHEIE OpOUTAIINY,
«IHEPTeTUYECKHUE YPOBHM».

OOBACHATH 3aKOHOMEPHO-
CTH U3MEHEHUS CBOWCTB
XUMUYECKUX JIEMEHTOB
U UX COCAUHEHHH MO Iepu-
onam u rpynmnam [lepuonu-
YECKON CUCTEMBbI XUMHUYE-
ckux 3aementoB /. 1. Men-
JleneeBa




BEIIECTB [0 TPYMIaM U
MIepHOIaM.

3HavYeHHE TTEPUOTUICCKO-
T'0 3aKOHA B Pa3BUTHH
Hayku. JlemoHCcTpauu
Buapr Tabmmn «lleproau-
geckas CHCTeMa XUMHUJe-
ckux 3neMmenToB Jl. H.
MeneneeBay

Tema 2. Ctpoe-
HHE BEIIECTBa.
Mmuoroobpasue
BemecTs (4 1)

Crpoenue BeniecTBa. Xu-
MH4ecKkas CBSI3b. BUIEI
XUMHYECKOH CBsI3H (KOBa-
JICHTHAS HETOJSAPHAS U
MOJISIpHASI, NOHHAS, METaJl-
Trdeckas). MexaHu3Mbl
00pa3oBaHHs KOBAJIEHTHOM
XUMHYECKOH CBsI3H (00-
MEHHBIN U IOHOPHO-
aknenTopHsIi). Bogopos-
Hasl CBsI3b. BaleHTHOCTE.
DIEKTPOOTPULIATEIBHOCTb.
Crenenb okucienus. Mo-
HBI: KATHOHBI M AaHWOHBL.
BemectBa MOnEKyIIpHOTO
Y HEMOJIEKYJISIPHOTO CTPO-
eHHs. 3aKOH ITIOCTOSIHCTBA

PackpbIBaTh cMbICT U3yyae-
MBIX TOHATHUH (BBLACTATH HX
XapaKTepHbIE MPU3HAKA) I
MPUMEHSATH 3TH TIOHATHUS
TIPH OTIFICAHWUHU COCTaBa U
CTPOEHUS BEIIECTB, JUIS
00BSCHEHHS OTIEIBHBIX
(haKTOB U SBICHUIA.
OnpenensTe BUIBl XUMUYe-
CKOM CBSI3U (KOBAJICHTHOM,
HOHHOM, METAJITMIECKOH,
BOJIOPOJHOMN) B COCTUHEHHU-
SIX; TUI KPUCTAIUTHYECKOM
PELETKH KOHKPETHOTO Be-
LIECTBA.

Onpenensars BAICHTHOCTh U
CTETNICHb OKUCIJICHUSI XHUMHU-




coCTaBa BellecTBa. UMb
KPUCTALUTHYECKHUX PEIIE-
TOK U CBOMCTBa BELIECTB.
[ToHsiTHE O TUCTIEPCHBIX
cucreMax. McTuHHbBIE U
KOJUTOMTHBIE PACTBOPHI.
MaccoBast JoJ1s1 BeLEeCTBa
B pactBope. Kimaccugmka-
IIUsl HEOPTaHUIECKHUX CO-
enuHeHuil. Homenkmarypa
HEOPraHWYECKUX BEIIECTB.
I'eneTnueckas cBsi3b HEOP-
TaHMYECKUX BEIIECTB,
MIPUHAJUISKAIINX K pa3-
JIUYHBIM KJIaccaM

YECKUX DJIEMEHTOB B COCTH-
HEHUSX Pa3IngHOro COCTa-
Ba.

[TpoBoUTH BEIYMCIICHHUS C
HCTIONIb30BAaHUEM TOHSTHUS
«MaccoBasi 10JIsI BEIIECTBA B
pacTBope»

Tema 3. Xumu-
YECKUE PeaKluu
(69)

XuMuueckasi peakiusi.
Knaccudukarus xumuae-
CKHUX peakUuui B Heopra-
HUYECKON U OPraHUYECKOn
XUMHH. 3aKOH COXPaHEHUS
MacCHI BEIICCTB; 3aKOH
COXpaHEHUs U IpeBpalle-
HUS DHEPTUU TIPU XUMUUE-
ckux peakiusiax. CKopocTh
peakiuu, e€ 3aBUCUMOCTb

OOBSICHATH 3aBUCUMOCTD
CKOPOCTH XUMHYECKOI pe-
aKIUY OT PA3INYHBIX (DaK-
TOPOB.

Ornpenensarb XxapakTep
CMEIICHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH
OT BHENTHET'O BO3JICHCTBUS
(npunnun Jle [lartense).

CocTaBisiTh ypaBHEHHUS pe-
aKIMi pa3InYHbIX TUIOB,;

CraproBas
KOHTPOJIbHAS
pabota

Hudpo-
Bas J1a00-
paropus




OT Pa3IUYHBIX (HaKTOPOB.
OO0patumble peakiuy.
XuMHUYECKoe paBHOBECHE.
®DakTOpHI, BIHUAIOLINE Ha
COCTOSIHUE XHMUYECKOTO
paBHoBecus. [Tpunmun Jle
[Tarenpe. DAEKTPOIUTH-
YyecKast IUCCOLUAIIS.
CubHBIE U ca0ble 3JIeK-
TponuTsl. Cpena BOJHBIX
pacTBOpPOB BEIIECTB: KHC-
nas, HeUTpayibHas, 1ie-
noyHast. [louamue o 6000-
poonom nokasameine (pH)
pacmeopa. Peakiium non-
HOTO 0oOMeHa. [ uopoaus
Op2aHuyecKux u Heopaa-
Huueckux geujecme. OKuc-
JUTENBHO-
BOCCTaHOBHUTEJILHBIE PEaK-
[UH.

Ilonamue 06 snexmpoau3ze
PAacniagos u pacmeopos
coneti. [Ipumenenue snex-
MpOoU3A.

TOJIHBIE ¥ COKPAILIEHHBIE
HOHHBIE YPaBHEHHS PEaK-
LUH, yIUTBIBas yCIOBUS,
IIPU KOTOPBIX 3TH PEAKLUU
UAYT 0O KOHLA.

IToaTBepxaaTh CyLIECTBO-
BAHHE F€HETUYECKOU CBSI3U
MEXIY HEOPraHUIECKUMHU
BEIIECTBAMH C ITIOMOILBIO
YPaBHEHUI COOTBETCTBYIO-
IIMX XUMHYECKUX PEaKIUH.
[IpoBoanTh, HAOIOAATE U
OMKCBIBATh XUMUYECKUI
9KCHEPUMEHT: 110 Ompere-
JICHHIO CPe/Ibl BOAHBIX pac-
TBOPOB BEIIECTB, BISBIIC-
HUIO YCIIOBUH NPOTEKAHUS
peaxnuii HFOHHOTO 0OMeHa,
W3YYCHHIO BIMSHUS pa3ind-
HBIX (PaKTOPOB HA CKOPOCTh
peakuui.

CrnenoBaTh npaBuiIaM MOJIb-
30BaHUs] XUMUYECKOH TOCY-
Joit 1 1abopaTtopHBIM 000-
PYJIOBaHHEM.

[IpencraBnsaTh pe3ynbTaThl




JleMOoHCTpaluy — MOJEIN
KPUCTALUTHYECKHUX PEIIE-
TOK; — pasiIoKeHHe TIe-
pOKcHIa BOIOPO/ia B TIPH-
CYTCTBUU KaTalln3aTopa.
JlaGopaTopHsie pabOTH —
MIPOBEICHUE PEaKLIUA
HOHHOTO OOM€eHa; —
ompezeNieHNe CpeIbl pac-
TBOPOB BEIIECTB C TIOMO-
b0 YHUBEPCAIHHOTO WH-
nukaropa. [Ipaktuueckas
pabora Ne 1. Biustane
pa3INYHBIX (PaKTOPOB HA
CKOPOCTh XUMHYECKOH
peaxiuu. Beraucnenus —
pacyeTsI ¢ UCTIOIh30BAHU-
€M TIOHSATHUS «MaccoBas
JTOJISL PACTBOPEHHOTO Be-
IECTBa»; — PaCUETHI O
YpaBHEHUSM XUMUYECKHIX
peaxuuii, B TOM 4ucie
TEPMOXUMHUYECKHUE pacué-
THI

XUMUYECKOTO IKCIEPHUMEHTA
B (hopMe 3ammcH ypaBHEHUH
COOTBETCTBYIOIIUX PEAKUI
U JleNnaTh BBIBOJBI HAa UX OC-
HOBE.

[IpoBOOUTE BEIYMCIICHUS 11O
YPaBHEHUSIM XUMHYECKUX
peakLHmii, B TOM YUCIE Tep-
MOXHUMUYECKHE PacuETh

Paznen 2. Heoprannueckast xumusi (16 1)

Tema 4. Mertain-

Mertamiel. [1onoxenue

‘ PackpbIBaTh CMBICI H3y4a- ‘ [TpakTnye- ‘ [udposas




761 (6 1)

MetaiioB B Ilepuoauue-
CKOH CHCTEME XMMHYE-
ckux 3aeMmenToB Jl. W.
MenpaeneeBa. OcoOeHHO-
CTH CTPOEHUS DIEKTPOH-
HBIX 000JI0YEK aTOMOB
MetaiioB. O6mue Gpusn-
YeCKHE CBOMCTBA METall-
s10B. CILTaBBI METaJIOB.
DIIEKTPOXUMHYECKHUM Psif
HaIpsSDKEHUN METAILJIOB.
XUMHUYECKHEe CBOMCTBA
BaKHEHIIINX METAJIOB
(HaTpWii, KaJIwii, KaJIbIIHid,
MarHui, aJllOMUHUHN, [TUHK,
XPOM, JKeJe30, MEJIb) B UX
coequHeHui. O0IuMe cIo-
cOOBI MOITyYeHus] MeTal-
n0oB. Metamnyprus. Kop-
posus memannog. Cnoco-
Obl 3a1UMbL OM KOPPO3ULL.
[IpumeHeHue MeTaIoB B
OBITY M TEXHHKE

EMBIX TTOHATHH (BBIICIATH
WX XapaKTepHBIC TPU3HAKH )
Y IPUMEHSTE 3TH ITOHATHS
IIPH OITMCAHWH COCTaBa M
CTPOCHHUS BEIIECTB, IS
00BSICHEHHS OTACIBHBIX
(haKTOB U SIBICHUIA.

OOBSICHATE 00II1E 3aKOHO-
MEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMECHTOB — Me-
TaJIJI0B U UX COCIUHCHHUHN C
YYETOM CTPOECHUS UX aTO-
MOB U noJjioxkenus B Ilepuo-
IMYECKOH CUCTEME XUMHUYE-
ckux 3nemenTtoB /. 1. Men-
Jieneena.

XapakTepu3oBaTh (OIHCHI-
BaTh) OOIITNE XHMHUCCKHEC
CBOICTBaA METAJUIOB, UX
Ba)KHEHIITNX COCTUHEHMH,
MOATBEP>KIasi 3TO OMUCAHUE
MprMepaM# ypaBHEHUH CO-
OTBETCTBYIOIINX XUMUYE-
CKHUX peakuui; IpuMeHEeHHE
METAJIJIOB B Pa3IMYHBIX 00-
JIACTSAX, a TAKXKE MCII0JIb30-

ckasi pabota

nabopato-
pust




BaHHUE UX AJISI CO3AAHUS CO-
BPEMEHHBIX MaTEepPHUaIOB U
TEXHOJIOTHIA.

PackpsIBath cymuocTh
OKHCIIUTEIBHO-
BOCCTaHOBHUTEJIbHBIX peakK-
LUK TOCPEICTBOM COCTaB-
JISHUSI SIEKTPOHHOTO OamaH-
€a ATUX PEaKLU.

[IpoBoauTh peakuuu, Noxa-
TBEPKAAIOLINE XapaKTep-
HbIE CBOMCTBA U3yYaeMbIX
BEIIECTB; pPaclo3HaBaTh
OTIBITHBIM IIyTEM MOHBI Me-
TaJIJIOB, IPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax.

Habnronats 1 onuceiBath
J€MOHCTPALMOHHBIE OIBITHI;
MPOBOJUTH U ONIMCHIBATH
XUMHAYECKHN 3KCTIEPUMEHT
(;mabopaTopHBIE U IPAKTHU-
yeckue padotsl). [Ipencras-
JISITH PE3YJIbTaThl XUMHUYE-
CKOT'O 3KCIIEpUMEHTA B
¢dopme 3amucu ypaBHEHUH
COOTBETCTBYIOUIMX PEeaKIHN




U JleNnaTh BBIBOJBI HAa UX OC-
HOBE.

CrnenoBath npaBuiaaM HOJIb-
30BaHMSI XUMHUYECKOHN NIOCY-
IIO# 1 TabopaTOPHBIM 000-
PYIOBaHHUEM.

[IpoBOOUTH BEIYMCIICHUS 11O
YPaBHEHUSIM XUMHYECKUX
peaKLuid.

CaMocCTOsTENBHO IIIaHUPO-
BaTh U OCYILIECTBIIATH CBOIO
MI03HABATENbHYIO AEATEIb-
HOCTh; IPUHAMATh aKTHBHOE
ydacTHe B IpyNIoBoi yueo-
HOM 1€ TENIbHOCTH

Tema 5. Heme-
Tamel (9 9)

Hemeramner. ITomoxenne
HemeTaiioB B [lepuonn-
YeCKOHM CUCTEME XUMHYE-
ckux 3neMmenToB Jl. W.
MeneneeBa 1 0COOEHHO-
CTHU CTPOEHUS aTOMOB.
dusnueckue cBOCTBa
HEMETAJUIOB. AJITOTpOnuUs
HEMETAJUIOB (Ha IpUMepe
KHCIIOpoJa, cepbl, pocdo-
pa U yriaepona).

PackpbIBaTh CMBICI H3y4ae-
MBIX HOHSATHUH (BBIAEIATH HX
XapaKTepHbIE MPU3HAKN) U
MPUMEHSTh 3TH MOHITHS
MIPY OMTUCAHUH COCTaBa U
CTPOEHUS BEIIECTB, JUIS
OOBSICHEHHS OTIEIIBHBIX
(haKTOB U SIBICHUU.
OOBSICHATDH OOIIHE 3aKOHO-
MEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAIIIOB U UX

KonTposns-
Has pabora

Hudpo-
Bas J1a00-
paropus




XUMHUECKHE CBOMCTBA
BAKHEHUIINX HEMETAJIIOB
(rajmoreHoB, cephl, a30Ta,
¢docdopa, yrnepona u
KPEMHHS) U UX COCIIHE-
HUH (OKCHUAOB, KHUCIIOPO/I-
COJZIepIKaIIuX KUCIIOT, BO-
JIOPOJIHBIX COSIAMHEHUN ).
[IpuMeHeHue BaKHEHIINX
HEMETAJUIOB U UX COENIH-
HEHUI

COEMHEHUH ¢ yUETOM CTpO-
€HUS X aTOMOB H TOJIOKe-
Hus B [lepuoanyeckoi cu-
CcTeMe XUMHYECKUX dJIeMEH-
toB JI. 1. Menpeneena.

XapakTepru3oBaTh (OIHCHI-
BaTh) OOIITHE XHMHICCKIEC
CBOMCTBA HEMETAIIJIOB, UX
Ba)KHEHIITX COCTUHCHMI,
MOATBEPIKasl 3TO OMVICAHNE
MprMepamMy ypaBHEHHUH CO-
OTBETCTBYIOIINX XUMHUYE-
CKHUX PEaKLHH.

XapakTepru3oBaTh BIUSHUE
HEMETAIJIOB U MX COSMHE-
HUH Ha KUBBIC OPTaHNU3MEI;
OTIMCHIBATh MPUMEHEHHUE B
Pa3IMYHBIX 00JIACTSX MPaK-
TUYECKOU JeSITeTLHOCTH
YeIoBeKa.

PackpsiBath cymuocTh
OKUCITUTENIBHO-
BOCCTAHOBUTENIBHBIX PEaK-
UMK TOCPEICTBOM COCTaB-
JISHUSI DIIEKTPOHHOTO OanaH-
ca 3TUX peaKIuil.




IIpoBOoaWTh peakiyu, Mo-

TBEPKAAIOLINE XapaKTep-
HbIE CBOMCTBA U3y4aeMbIX
BEIIIECTB; Paclo3HaBaTh
OTIBITHBIM IIyTEM aHHOHBI,
IPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

HabmonaTs u onuceIBaTh
JEMOHCTPALMOHHBIE OIBITHI;
MIPOBOJUTH U OMCHIBATH
XUMHAYECKUN 3KCTIEPUMEHT
(mabopatopHbIe U TIPAKTH-
YecKue padoThI).

[IpencraBisTh pe3ynbTaThl
XUMHAYECKOT0 SKCIEPHUMEHTA
B (hopMe 3aIucH ypaBHEHUH
COOTBETCTBYIOIIMX PEaKLUUi
U JleNaTh BBIBOJBI HA UX OC-
HOBE.

CrenoBath npaBuiIaM MOJb-
30BaHMsI XUMHUYECKON TIOCY-
Joit 1 1abopaTtopHBIM 000-
PYAOBaHHEM.

[IpoBOAUTE BEIYMCIICHUS 110
YPaBHEHUSIM XUMHYECKHX
peakuui.




CaMoCTOATENHHO TIaHUPO-
BaTh M OCYIIECTBISATH CBOIO
MO3HABATENHHYIO JeSTeIhb-
HOCTB; TPHHUMAThH aKTHBHOE
ydJacTue B TpyHIoBoOil yueo-
HOH EATEIbHOCTH.

Tema 6 CBsI3p
HEOpraHuye-
CKHX W OpTaHH-
YEeCKHX BEIIECTB
(2 gaca)

[IpoBoauTk peakuuu, oI~
TBEPKJAIOIINE XapaKTep-
HbIE CBOMCTBA U3y4aeMbIX
BEILIECTB; PaclO3HaBATh
OITBITHBIM IyTEM aHHOHBI,
NPUCYTCTBYIOIIHE B BOIHBIX
pacTBopax.

HaGmonate n onucsIBaTh
JIEMOHCTPAIMOHHEIE OTIBITHI;
HPOBOJIUTH M ONUCHIBATH
XMUMHUYECKHH SKCIIEPUMEHT
(;1abopatopHbIe U TIPAKTH-
yecKkue paboThl).
[pencTaBasTh pe3ynbTaThl
XMMHYECKOT0 SKCIIEPUMEHTA
B (hopMe 3aIucH ypaBHEHUIH
COOTBETCTBYIOIIMX PEaKLUUi
U JleNaTh BBIBOJBI HA UX OC-
HOBE.

CrenoBath npaBuiIaM MOJb-




30BaHMSI XUMHUYECKOHN NIOCY-
IIO# 1 TabopaTOPHBIM 000-
PYIOBaHHUEM.

[IpoBOOUTE BEIYMCIICHUS 11O
YPaBHEHUSIM XUMHYECKUX
peaKIui.

CaMocCTOsATENBHO IIIaHUPO-
BaTh U OCYILIECTBIIATH CBOIO
MI03HABATENbHYIO AEATEIb-
HOCTh; IPUHAMATh aKTHBHOE
ydJacTue B TpyHIoBoil yueo-
HOU NESTEIbHOCTH.




JlemoncTpanun — o6pas-
II6I HEMETAJIOB; — B3aH-
MOJEHCTBUE MENHU C a30T-
HOM KMCJIOTOW pa3IndyHON
KOHIIEHTPAIIIH;, — KOJI-
nekuusa «MeTamibsl 1
crutaBely. JlabopaTtopHbie
OTIBITHI — KAa4E€CTBEHHBIC
peaxiuu Ha aHUOHKI U Ka-
THOH aMMOHHUS;, — B3aH-
MOJEHCTBUE THAPOKCUAA
ATFOMHUHHS C PaCTBOPaMHU
KHCJOT U IIeI04YeH; —
KaueCTBEHHbIE PEaKI[u Ha
KaTHOHBI METAJLIOB.
IIpaktuueckue padoTer Ne
2. Peuienue skcriepuMeH-
TaJbHBIX 3314 110 TEME
«Hemeramieny; Ne 3. Pe-
IIEHUE YKCIIEPUMEHTAITb-
HBIX 3a/1a4 1o TeMe «Me-
TaJuTbl». BeraucneHus —
pacy€Thl MacChl BEILIECTBA
i 00bEMa ra3os 1o us-
BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce Wi 00b-




€My OZHOI'0 U3 Y4acCTBY-
IOIIUX B PEAKIINU Be-
IIECTB; PaCUYETHI MACCHI
(0OBEMa, KOTHYECTBA Be-
IeCTBa) MPOAYKTOB PEaK-
IIUH, €CIIH OTHO W3 Be-
IIECTB UMEET MPUMECH; —
pacuéTtsl Macchl (00bEMa,
KOJTMYECCTBA BEIIECTBA)
MPOAYKTa PEaKIINU, €CITU
OJTHO W3 BEIECTB JIAaHO B
BUJIE paCTBOpA C OTIpe/ie-
JNEHHOUN MaccoBOM n0Jei
PacTBOPEHHOTO BEIIECTBA.




Paznen 3. Xumus v )ku3Hb (4 1)

Tema 7. Xumus
1 KU3HB (4 1)

Ponp xumum B obecniede-
HHUU YKOJIOTHYECKOM,
SHEPreTUYECKOU U MHUIIIe-
BOI 0€30TaCHOCTH, pa3BHU-
iU MenuiuHbL. [loHsaTre
0 HayYHBIX METOAAX TIO-
3HAHUA BEIIECTB U XUMHU-
yeckux peakuuit. Ipen-
cTaBJIeHUs 00 00X
HAYYHBIX TIPUHIIATIAX
MIPOMBIIIICHHOTO TTOJTy4e-
HUS BKHEUIIINX BEIIECTB.
UenoBek B MHPE BEIIIECTB
Y MaTepHaliOB: BaKHEH-
M€ CTPOUTENHHBIE MaTe-
pHalIbl, KOHCTPYKITOHHBIS
MaTepuaibl, KpaCKH, CTEK-
710, KEpaMHKa, MaTepHaIbl
JUTSI DIIEKTPOHUKHY, HAaHO-
MaTepuaibl, OpraHUIeCKre
Y MUHEpaJIbHEIE y100pe-
HUs. XUMUSA U 3I0POBbE
YeNIoBeKa: MpaBuia UC-
MOJIL30BaHUS JIEKAPCTBEH-
HBIX TPENapaToB; MPaBUIIa

PackpbiBath posib XumMuu B
PELICHUN HEPreTUYECKUX,
CBIPHEBBIX M IKOJIOTHUECKUX
mpo0JIeM YeIoBeYeCTBa,
OIKCHIBATh OCHOBHBIE
HanpaBJICHUs PA3BUTHUS XU-
MHYECKON HAYKU U TEXHO-
JIOTHH.

[IpumensaTts mpaBmia 6e3-
OTIACHOTO OOpAIIeHNs C Be-
LIECTBaMH, HCIIOJIb3yEMBbIMHU
B ITOBCETHECBHOM KU3HH,
MpaBUIa OBEACHUS B LEJIAX
cOepeKeHHS 370POBbsI
U OKpYyXaroleh IpupoIHoi
Cpelpl; IOHUMATh Bpell
(OITacHOCTH) BO3ACHCTBUSA
Ha >KUBBIE OPTraHU3MBI
ompeesIEHHBIX BEIECTB,
CMBICJI TIOKa3aTes MK, 1M0-
SCHSITh HA IPUMEPAX CIIOCO-
OBl YMEHBLICHHUS U IPEAOT-
BpaLIEHUs KX BPEIHOTO
BO3/IEMCTBHS.

AHaIM3UPOBATh U KPUTH-

Hrorosas
KOHTPOJIbHAS
paborta

[udposas
nabopato-

pust




0€30I1aCHOr0 MCII0JIh30Ba-
HUS TIPEnapaToB OBITOBOM
XHMHH B ITOBCETHEBHOM
JKU3HU

JeCKH OIeHNBaTh HH(pOpMa-
MO0, CBSI3aHHYIO C XUMHYe-
CKHMH TIPOIIeCCaMHt M UX
BIIMSTHIEM Ha COCTOSIHUE
OKpY’Karolllel cpenpl.

Hcmonp30BaTh MOTy4YEeHHBIE
3HAHUSA U TIPEJICTABJICHUS O
cthepax neaTenbHOCTH, CBS-
3aHHBIX C HAYKOU U COBpE-
MEHHBIMU TEXHOJIOTHSIMH,
KaK OCHOBY JIJISl OPHEHTAIIUH
B BEIOOpE CBOEH OymyIiei
npoecCuOoHaIBHOH JTes-
TEJTHHOCTH.

[IpuaNMaTh yyactue B 00-
CYXKICHHUH TTPOOIIeM XUMH-
YECKOH U 5KOJIOTMYECKON
HaIpPaBJIeHHOCTH, BHICKA3bI-
BaTh COOCTBEHHYIO TIO3H-
MO TIO TIPOOJIeMe U TIpe/I-
jaraTb BO3MOXKHbIE T TH €€
peneHus




Kpurepun 1 HOpMbI OLIEHKH 3HAHUNA 00yYAKOIIMXCS.

Pesynbrarbl 00yueHHs] XUMHUHM JOJDKHBI COOTBETCTBO-
BaTh OOLIMM 3aJauaM IMpeaMeTa U TpeOOBaHUAM K €ro yCBOe-
HUIO.

PesynbraThl 00y4eHHUs OLIEHUBAIOTCS IO MATHOATIILHOU
cucreme. [Ipu olleHKE yYUTHIBAIOTCS CIEAYIONINE KaueCTBEHHBIE
MI0Ka3aTeIf OTBETOB:

I'myOnHa (COOTBETCTBHE HW3YYEHHBIM TEOPETHUECKUM
0000IICHHSM);

Oco3HaHHOCTh (COOTBETCTBHE TPeOYEeMBbIM B MpOrpamme
YMEHHSIM PUMEHSATH MOTYYCHHYIO HH(OPMAIIUIO);

[TonnoTa (cooTrBeTcTBHE 00BEMY MporpamMmbl U HUHEGOP-
MaIuu y4eOHHUKa).

[Ipu oneHKe YYUTHIBAIOTCS YHCIO U XapakTep OIMIMOOK
(CylIeCTBEHHBIE U HECYILIECTBEHHBIE).

Cy1iiecTBeHHbIE OIMOKHU CBSI3aHbl C HEOCTaTOYHOU TITy-
OMHOM M OCO3HAaHHOCTBIO OTBETa (HampUMep, YYEHUK Herpa-
BIWJIBHO yKa3aJl OCHOBHBIE NPU3HAKU MOHATHUI, SBIEHUH, Xapak-
TEpHbIE CBOWCTBA BEILIECTB, HEMPABMWIBHO c(opMynaupoBan 3a-
KOH, MPaBUJIO U Mp. WIN YYEHUK HE CMOT IIPUMEHUTH TeOpeTHye-
CKHUE 3HaHUS A1 OOBSICHEHUS WM NpeJICKa3aHus sBJICHUH, ycTa-
HOBJICHHUSI TIPUYHHHO-CJICJICTBEHHOW CBSI3M, CPaBHEHUS W Kiac-
cuuKaluy ABICHUH U T.11.).

HecymecTBeHHble OMIMOKK ONpEAeNstoTcsS HEMOJIHOTON
oTBeTa (HampuMmep, yIylleHHe W3 BHIA KaKOro-IMOO Hexapak-
TepHOTO (aKTa TPH ONMUCAHWU BEIIECTBa, mporecca). K Hum
MOYKHO OTHECTH OTOBOPKH, OIMCKH, JOIMYIICHHbIE 10 HEBHUMa-
TEJIBHOCTH (HampuMep, Ha JIBa WM OoJiee YpaBHEHHH PEeaklny B
MOJIHOM MOHHOM BHJE JOMYyIleHa OJHA OuIMOKa B 0003HauYE€HUU
3apsjia MoHa).



Pesynbrarhl 00y4yeHHs MO AAHHOW MpOrpaMme IpPOBEps-
IOTCSI B MPOIECCE YCTHBIX M MUChMEHHBIX OTBETOB YYaIllUXCS, a
TaK>Ke MPHU BBITTOJIHEHUH UMH XUMHYECKOTO SKCIIEPUMEHTA.

OueHka yCTHOTO OTBeTa.

OtmeTka «5»:

OTBeT NOJIHBIN U NMPABUIBHBIA HA OCHOBAHUU M3YyUECHHBIX
TEOPUL;

Marepuan U3J10KEH B ONPEACIEHHON JJOTHYECKON TOCIIe-
JIOBATEILHOCTH, TUTEPATYPHBIM SI3bIKOM;

OTBeT caMOCTOSTEIIBHEIN.

OtmeTKa «4»:

OTBeT NOJIHBIN U NMPAaBUIIbHBIA HA OCHOBAaHUU M3YyUYEHHBIX
TEOpHI;

Marepuan U3J10KeH B ONPEACIEHHON JOTHYECKON mociie-
JIOBaTEIbHOCTH, IIPH 3TOM JIONYILEHbI JIBE-TPU HECYIIECTBEHHbIE
OIIMOKH, UCTIPABICHHBIE IO TPEOOBAHUIO YIUTEIIS.

OtMmeTKa «3»:

OTBeT MONHBINA, HO IPU STOM JIONYILIEHA CYIIECTBEHHAS
OIIMOKA MK OTBET HEIOIHBIN, HECBSI3HBI.

OTMeTKa «2»:

[Ipu oTBeTe OOHapyXeHO HEMOHWMAHUE YYaLTUMCS
OCHOBHOTO COJIep)KaHUs Y4eOHOTO MaTepuana Wil JOMYIIEHBI
CYIIIECTBEHHBIC OIIMOKH, KOTOPHIE YYAIIUUCS HE MOXKET HC-
MPaBUTH MTPU HABOSIIMX BOMPOCAX YUUTEIIS.

OtMmeTka «1»:

OtcyTtcTBHE OTBETA.

Ouenka npakTuyecKux pador.

OreHka CTaBUTCS Ha OCHOBAaHWH HAOJIOJICHUS 32 yda-
IIUMUCS U TTMCBMEHHOTO OTYETA 3a paboTy.

OtMeTKa «5»:

PaboTa BhIMOTHEHA TOJHOCTHIO W TPABUIIBHO, CICIIaHBI
MpaBUJIbLHBIC HAOIIOICHUS U BBIBOIBI;



DKCIEpUMEHT OCYIIECTBIIEH IO IUIAaHy C YYETOM TEXHHUKHU
0€30I1aCHOCTH M MIPaBUJ PabOTHI C BELIECTBAMHU U 000PYAOBaHU-
em;

[IposiBiieHBI OpPraHM3alMOHHO-TPYAOBBIE yMEHUS (IOJI-
JIep’KUBAIOTCS YHUCTOTAa pabodero mecra M IMOPAJOK Ha CTOIE,
HKOHOMHO HCIIOJIb3YIOTCS PEAKTUBBI).

OtMmetka «4»:

PaboTa BbIMONIHEHA TOJHOCTHIO W TPABHIBHO, CICIIAHBI
NpaBUJIbHBIC HAOIIOIEHHS M BBIBOJBI, HO IIPU 3TOM SKCHEPUMEHT
npoBeE€H HE TOJHOCTHIO WM JOMYHICHBI HECYIIECTBEHHBIC
OIMOKHY B paboTe ¢ BENIeCTBAMH U 000PYIOBAHUEM.

OtrMmetka «3»:

PaGora BbIMOTHEHA MPaBUIIHLHO HE MEHEE YeM HAIOJIOBH-
HYy WU JOMYIIEHa CYIIECTBEHHAas OLINOKa B XOJIe SKCIIEpUMEHTA,
B 00BSICHCHUH, B O()OPMIICHHH PaOOTHI, B COOJIFOJACHUH TPABHII
TEXHUKN 0€30MacHOCTH MpHU paboTe ¢ BEllecTBaMH M 000pya0Ba-
HHUEM, KOTOpasi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

OTrMmeTKa «2»:

JlonymieHsl 1Be U 6osiee CyLIECTBEHHbIE OIIMOKH B XO0j€
9KCHEPUMEHTA, B 00BSICHEHUH, B 0(pOopMIIeHUH paboThI, B COOIIO-
JICHUU TPaBUJI TEXHUKU 0€30I1aCHOCTH NpU paboTe ¢ BelleCTBaMU
U 00OpYyJOBaHUEM, KOTOpBIE y4alllMHCs HE MOXKET HCIPaBUThH
Jlake 1o TPEOOBAHUIO YUUTEIS.

OtmeTtka «1»:

PaboTa He BBITIONHEHA, y yJalerocss OTCYTCTBYIOT dKCIIe-
pUMEHTAIBHBIC YMEHUSI.

Ouenka yMeHMi pemiaTh 3KCIEPHMMEHTAJIbHbIC 3a/1a-
YH.

OtrMmeTka «5»:

[1nan pemieHus cocTaBieH IPaBUILHO;

[IpaBmiIbHO OCYIIECTBIEH MOJOOP XUMHUYECKHX PEaKTH-
BOB U 000PY/IOBaHNS,



JlaHo mmorHOE OOBSICHEHUE U C/IeJIaHbl BEIBOIBI.

OTMeTKa «4»:

[1nan pemieHust COCTaBIECH MPAaBUIBHO;

[TpaBWIIBHO OCYIIECTBIEH MOM0OP XUMHUYECKHX PEaKTH-
BOB M 00OpYJOBaHMs, HO JOIMYIICHO HE Oojiee NBYX HeECYIIe-
CTBEHHBIX OIIMOOK B OOBSICHEHUH U BBIBOJAX.

OtMeTKa «3»:

[Inan pemieHust cCOCTaBIEH MPaBUIBHO;

[TpaBWIIBHO OCYIIECTBIEH TOM00P XUMHUYECKHX pPEaKTH-
BOB U 00OpyIOBaHWsA, HE JOIYIICHA CYIIECTBEHHAs OMIMOKa B
00BSCHEHUH U BHIBOJIAX.

OTMeTKa «2»:

JlonymieHnsl ABe U Ooniee OMMOKHM B IJIaHE PELICHUS, B
no0ope XMMUYECKUX PEaKTUBOB M O0OpYyIOBaHUS, B OOBICHE-
HHMH U BBIBOJAX.

OtMmeTKa «1»:

3ajayda He pelleHa.

Onenka ymeHuil pemiaTb pac4€éTHbIC 3a1a4H.

OTMeTKa «5»:

B norudeckoM paccykI€HUU U PEIIeHUH HET OLTHOO0K;

OTMeTKa «4»:

B noruyeckom paccyx1€HUH U PEIIEHUH HET CYIIECTBEH-
HBIX OIMOOK, HO JIOMYIIEHO HE 0oJjiee NBYX HECYIIECTBEHHBIX
OINOOK.

OtMmeTKa «3»:

B norudeckom paccyXIeHHH U PEIICHUH HET CYIECTBEH-
HBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OMMUOKa B MaTeMaTH-
YECKHUX pacyerax.

OTMeTKa «2»:

NmeroTcst cylmiecTBEeHHBIE OIMIMOKH B JIOTHYECKOM pac-
CYXKJICHUH U PEIICHUH.

OtMmeTka «1»:



OTtcyTcTBUE OTBETA HA 33/1aHUE.

OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

OtMmeTka «5»:

OTBeT NoJHBIA U IPABWIBHBIN, BO3MOXHA HECYILIECTBEH-
Has OIMOKa.

OtMmetka «4»:

OTBeT HEMOJIHBIN WU JOMYIIEHO HE JI0JIee ABYX HECylle-
CTBEHHBIX OILITUOOK.

OtrMmetka «3»:

Pabora BEIIOTHEHA HE MEHEE YeM HAIOJIOBHHY, JTOMYIIC-
Ha OJlHA CYIICCTBCHHAs OMIMOKA W TPH ITOM JIBE-TPH HECYIIEe-
CTBEHHBIE.

OtrMmeTKa «2»:

PaGora BbIMONHEHA MEHbIIE YE€M HAIOJIOBUHY WU CO-
JEP’KUT HECKOJBKO CYIIECTBEHHBIX OIIHNOOK.

OtrMmetka «1»:

PaGota He BhINONTHEHA.

[Ipu ouieHKEe BBINOJIHEHHS] MUCbMEHHON KOHTPOJBHOM pa-
60TBl HE00XOAUMO YUUTHIBATh TPeOOBaHUS €AMHOTO opdorpadu-
YECKOI'0 pexXuma.

OTmeTKa 32 UTOTOBYIO KOHTPOJBbHYIO PabOTy KOPpPEKTH-
pYyeT NpeIEeCTBYIOIUE MPU BBICTABIIEHUH OTMETKH 3a YETBEPTb,
MOJIYyTOIue, TO/I.

IIpy TecCTUPOBAHUM M _OLEHMBAHUM KOMILIEKCHOW pa-
00TBI Bce BepHBIE 0TBETHI OepyTest 3a 100%, Torma oTMeTKa BbI-
CTaBJISIETCS B COOTBETCTBUU C TAOJIHIICH:

[IponieHT BhINOJIHEHUS 3aa- OtMmeTKa
HUSA
80% u Oomee OTJIMYHO
60-79% XOpOIIIOo
40-59% YIIOBJIETBOPUTEIHHO




0-39% HEYJIOBJIETBOPUTEIIb-
HO

Kputepuu onenku 3auver:

OrneHka «3auTeHO0» BBICTABISAETCS 00yYaroleMycsl, €ClIU: OH
3HAaeT OCHOBHBIE ONpEJENICHUs, TOCIEeI0BAaTEIEH B H3JIOKEHUU
MaTtepuaia, J1eMOHCTPUPYET 0a30Bble 3HAHUS JIUCLUUILIMHBI, Bia-
JeeT HeOOXOAUMBIMU YMEHHUSIMH M HaBBIKAMH TPU BBIOJIHEHUU
IIPAaKTUYECKUX 3a/1aHHM.

OrneHka «He 3a4TeHO» BBICTABJSIETCS 00y4aronieMycs, ecliu:
OH HE 3HAeT OCHOBHBIX OIpEAEJCHUI, HENOoCIEeN0BaTelIeH U
cOMBYMB B M3JIOKEHUU MaTepHalia, He O0JaJaeT Ompe/eIeHHON
CHCTEMOW 3HAHUM MO NUCIUIUJIMHE, HE B IOJHOM MEpe BIAAECET
HEOOXOJUMBIMUA YMEHUSIMU U HABBIKAMU MPU BBHITOJHEHUU MPaK-
TUYECKHUX 3aIaHUH.

Onucanue MmaTepuaJILHO-TEXHUYECKOM 0a3bl HEHTPa

«To4ka pocTa», HCIIOIB3yeMOro VIS peajin3anuu o0pa-

30BaTeJbHBIX IPOrPaAaMM B PaMKaXx NpenoaaBaHusa Xu-
MHUH

Hugposaa (komnviomepnasn) naéopamopus (LII), tpo-
rpaMMHO-aIMapaTHBI KOMIUIEKC, TaTYNKOBasi CHCTeMa — KOM-
TJIEKT Y4eOHOTo 00OpYAOBaHUS, BKIFOYAOIIUN W3MEPUTEITbHBIN
010k, HHTEp(DENC KOTOPOro IMO3BOJIIET OOECTIEUMBATh CBS3h C
MIEPCOHAILHBIM KOMITBIOTEPOM, W HA0Op JATYUKOB, PETUCTPHUPY-
IOIINX 3HAYEHUS PA3TIUYHBIX (PU3UYECKUX BEITHYMH.

becnpoeoonoii myremuoamuux ¢ 3-ma 6cmpoennvimu oam-
yuKkamu:

- lamuuk memnepamypsl — IPOCTOM U HANEKHBIM JTaTUUK,
NpeHa3HayYeH JUIsl U3MEPEHUsI TEMIEpaTypbl B BOJHBIX PacTBO-
pax u B rasoBbIX cpenax. ViMeer pas3MuHBIN AUana3oH U3Mepe-



Huit oT —20 10 +140 °C. TexHru4ecKue XapakTepUCTUKH JaTYUKA
yKa3aHbl B MHCTPYKIIMH 10 SKCILTyaTallu.

- amuux pH npenHazHadeH ISl U3MEPEHUS BOJIOPOIHOTO
nokazatens (pH) BOAHBIX pacTBOPOB B Pa3IMUHBIX HCCIIEIOBA-
HUSX 00BEKTOB OKPYXKAIOIICH CPE/IbI.

- Jlamuuk 31eKmponpoeoOHocmu NpeIHa3HAYCH Il U3Me-
pEHUs yIEIbHON 3JIEKTPONPOBOAHOCTH KUAKOCTEHN, B TOM YHCIIE
U BOJHBIX pacTBOpOB BewlecTB. lIpumensiercs npu u3ydeHUU
TEOPHUHU BJECKTPOJUTUUECKON AUCCOIMALINM, XapPAKTEPUCTUK BO/I-
HBIX PacCTBOPOB.

OTnenbHBI JATYUK - OAMUYUK ORMUYMECKOU HIAOMHOCHU
(kKonopumemp) — TpelHA3HAYEH JJI1 U3MEPEHUS ONTHYECKOU
IJIOTHOCTU OKPAUIEHHBIX pacTBOpoB. Mcnonb3yercs npu usyde-
HUM TeM «PacTtBopbl», «CKOPOCTh XUMHUYECKUX PEaKIUii», ompe-
JICTICHUM KOHIICHTPALIMU OKPAIIEHHBIX HOHOB.

Habop nabopamopuoit ocmnacmku

IlepeyeHb JOCTYNHBIX HCTOYHUKOB HHGOPMALHU
1) TNC «Mos mkomay» https://myschool.edu.ru/
2) Caiitr ®UIIU. OTkpeIThI OaHK 3a1aHUl 1715 POPMUPOBAHUS
€CTECTBEHHOHAay4YHOU I'PAMOTHOCTH .
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
3) Caiit Enunas konnekuus nugpoBbix o0pa3oBaTeNbHbIX pe-
cypcos .http://school-collection .edu.ru/catalog
4) Caiit ®@enepaiabHbII LEHTP HHPOPMALIMOHHO-
o0pa3oBaTeNbHBIX pecypcoB . http:/fcior.edu.ru/
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