MHHHCTEPCTBO NPOCBEMIEHHS POCCHICKOM DEJEPALIAN
Muuncreperso ofpazosannus u Mo.10AEkn0H noauTHkH CepLioBekoii 06aacTn
Jenaprament o6pazosanns Anvuuucrpaunn r. Exare

puHOypra
MAOY COII Ne 121
YTBEPXJIEHO
MO JTupekro OY COLL Ne 121
o A Tamumarlio.

IMpukaz No'01-01-09/308-0
oT «29» amrycra 2024 r,

Ipunosxenne NeS
K OCHOBHOH 06pa3oBaTe:ibHOH NPOrpavMMe  OCHOBHOTO ofmero ofpasopars

PABOYASI TIPOTPAMMA
YuebHoro Kypca «3aHuMaTeTBHAS XUMUSD

7 knace

2024



MNOSICHUTEJIBHAS 3AITUCKA
Pabouas nporpamMMa o XMMuu Jijist 7 Kjlacca COCTaBJIEHA Ha OCHOBE:
e denepa’abHOIo rocy1apcTBEHHOr0 00pPa30BaTEILHOIO CTaHApPTa OCHOBHOTO
obmero oopazoanus (PI'OC);
® [I0JIOKEHMsI 0 pabouell mporpamme.

Pabouas mporpamma BKIIOHYaeT B ceOsl:
- [TosicHUTENBHYIO 3aIIUCKU
- O01IyI0 XapaKTepUCTHKY y4eOHOTo Ipeamera
- [IpenmeTHbIe pe3ynbTaThl OCBOCHHUSI KOHKPETHOIO y4eOHOTro MpeIMeTa, Kypeca
- Coneprkanue y4eOHOTO TIpeMeTa
- Temaruueckoe NjIaHUpPOBaHUE Ha 7 Kilacc

I[pu pa3paboTke MporpaMMbl OpHEHTALNS CTaBHIaCh HA TO, YTO MPOIEACBTHYECKHIA KypC HE
IpeycMOTPEH (efepaibHbIM 0a30BbIM Y4eOHBIM IUIAHOM, U Hallla MHUIMATHBA BECTH €r0 Y Hac B
IIKOJIE TIOJICP’KMBAETCS PYKOBOZCTBOM M OCYIIECTBIISIETCS 3 CUET HIKOJIBHOTO KOMITOHEHTA.

ITponeneBTrueckuit kypc XumMun «CTapT B XUMHIO» SIBJII€TCSI HECUCTEMAaTUYECKUM Kyp-
COM. ABTOpBI Kypca Ipy KOHCTPYHUPOBAHUU CBOETO Kypca HE BKIIFOYAIM B HETO CHCTEMHBIC 3HAHHS
OCHOBHOT'O Kypca XHMHUH, NIPEyCMOTPEHHOTO CTaHIAPTOM XUMUYECKOT0 00pa30BaHMs JJIs1 OCHOBHOM
mikosbl. [ToaTomMy yuammecs, KOTOpblE MPHUCTYNAIOT K 00A3aTE€NbHOMY W3YyYEHUIO XUMHMU B §-M
KJ1acce, He OKa3bIBAIOTCS B HEPaBHbIX YCJIOBUSAX: OIHU BOOOLIE HE U3y4asIl ITPOTEIeBTUUECKUI KYpC,
Jpyrye n3ydaiu ero | 4 B HeJeNto, TPETbU — 2 4 B HEJIEIIO, TAKOE MOJI0KEHHE ObUIO Obl HEKOPPEKTHO B
CBETE 3aKOHA O 3aIlUTe MpaB peOeHKa.

H3y4eHne XUMHH HATIPABJICHO HA JOCTH KEHHE CJIeIYIOLIUX LeJIeii:
- IOATOTOBUTH yYAIlIUXCS K U3YUYEHUIO yUeOHOro MpeaMeTa « XUMHUs»;
- (hopMUpOBaHME Y YYAIIHUXCS XUMUYECKON KapTUHBI MUPA KaK OPraHUYECKOM 4acTu ero LenocT-
HOM €CTECTBEHHO HayYHOU KapTUHBI MUDA;
- pa3BUTHE N103HABATEIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH ydamuxcs B IpoLecce u3y-
YeHUSI UMH XUMUYECKON HAYKH;
- BOCIIUTaHUE YOEXKIEHHOCTH B TOM, YTO IIPUMEHEHUE MOIyUYEHHBIX 3HAHUN U YMEHUH IO XUMUHU
SABJISIETCSI OOBEKTUBHON HEOOXOIUMOCTBIO /Il 0€30MacHON paboThl ¢ BEIIECTBAMU U MaTepHa-
JaMH B OBITY.
OcHoBHbIE 32124 U3yYeHUs] NPOIeIeBTHYECKOr0 Kypca XMMMH:

- (hopMUpOBaHNE CUCTEMbI XUMUYECKUX 3HaHUI KaK KOMIOHEHTA €CTeCTBEHHOHAYYHOM KapTHHbI
MUDA;
- pa3BUTHE JUYHOCTH OOYYAIOIINUXCSl, UX UHTEIJIEKTYaIbHOE M HPAaBCTBEHHOE COBEPIIEHCTBOBA-
HUe, POPMHUPOBAHUE Y HUX T'YMAaHUCTUYECKUX OTHOLICHUH U 9KOJIOTUYECKH 11eTIeCO00pa3HOro Mmo-
BeJICHUS B OBITY U B TPYJIOBOM €A TEIBHOCTH;
- (popMHpoBaHUE yMEHUI 0e30MacHOro oOpalleHHs C BElleCTBAMHU, UCIOJIb3yEMBbIMU B IOBCE-
JTHEBHOM JKM3HM; BBIpaOOTKAa MOHMMAHMS OOIIECTBEHHOM MOTpPeOHOCTH B pa3BUTUU XUMHH, a
Takxe (OpMUPOBaHHE OTHOIIEHHS K XMMHUHU KaK K BO3MOXHOM 00siacTu OyayIiel mpakTH4ecKoil
JeSITEIbHOCTH.

Hacrosimas pabodast mporpaMma OpUeHTHPOBaHa Ha UCIIOIb30BAHNE YUeOHO-MeTOIMYeCKOro
KOMILIeKca:
1.I'abpuensu O.C. , OctpoymoB U.T'., AxneOunun A.K., Xumus. Boguslii kypc. 7 kinace. Yueb-
HUK.- M.: [lpoa.2015
2.I'abpuensn O.C., Akcenosa 1.B. Xumus. [Ipaktukym k yue6HOMY mmoco6uto .7 kiacc.- M.
Hpoda.2015r.
3. I'abpuensu O.C. , [Hunapesa I'.A. Xumus. Pabouas Terpaap k yaeOHOMY TocoOHIo . 7 Kiiacc.-
M.: lpoda. 2015r.




OcHoBHasi popma oOyuenus - ypok. [IpegycmarpuBarorcs cnenyromme hopMbl OpraHu3a-
UK y4eOHOH paboThl: GpOHTATIBHBIE, TPYIOBBIC U HHAUBHUIYAIbHbIE, KOTOPbIE IPUMEHSIOTCS B
pa3HbIX 3BEHbSIX Ipolecca 00yUeHHUs.

MeToAbl KOHTPOJIA:
Ilo mecmy KoHmpons Ha smanax obyueHus. TPeIBAPUTEIbHBIN (BXOIHOI), TEKyIIUH (omepaTHB-
HBIi1), UTOTOBBIH (BBIXOJHOM).
Ilo cnocoby oyenuganus: «OTMETOUHASD) TEXHOJOTHUS (TPAAULIMOHHAS ), «PEHTHHIOBas» TEXHOJIO-
rust (0aJUTbHO-HAKOMMUTENIbHAS ), «KaUeCTBEHHAS» TEXHOJIOTUS (COYeTaHuEe METO0 1a HaOII0ICHUS C
9KCIIEPTHOMN OLIEHKOH, T.€. YCBOWJI — HE YCBOWJI, OBJIa/IeN — HE OBJIAZE).
Ilo cnocoby opeanuzayuu KOHmMpPOia: ABTOMAaTUUYECKHUH (KOMIIBIOTEPHBII ), B3AUMOKOHTPOJIb, KOH-
TPOJIb YUUTENS, CAMOKOHTPOJIb.
1o sedywum ¢hynxyusam: TMarHOCTUICCKUHN, CTUMYIUPYIOIIUH, KOHCTATUPYIOLTHH.
Ilo cnocoby nonyuenus ungopmayuu 8 xo0e KOHMpOJis: YCTHBIM MeTOJ (BKJIIOYAET OMPOCHI, CO-
OecemoBaHus, 3a4€Thl), TUCBMEHHBI METOJ (MCIIOJIb3YEeT KOHTPOJIbHBIE, PA3JINYHbIE MTPOBEPOU-
HbI€ pabOThI), MPAKTUYECKUN METOH (COCTOUT B HAOJIOJCHUE 32 XOJIOM BBITIOJIHEHUS MPAKTUYe-
CKHUX U JIaDOpaTOPHBIX paboT, a TAaKXkKe MPOEKTOB).
DopMbI KOHTPOJIA:

- cobecedosanue (ACTIOIB3YETCS HA BCEX ATarax 0O0ydeHUs], TOMOTaeT BBIICHUTh TTIOHUMaHUE OC-
HOBHBIX MPUHITUIIOB, 3aKOHOB, TEOPHIA);
- onpocwl, IKcnpecc-onpocyl (ACIOIb3YIOTCS /11l ONIEPATUBHOM MPOBEPKH YPOBHSI FOTOBHOCTHU K
BOCTIPUATHIO HOBOTO MaTepHana);
- 3ayem (BBIJACTCSA TEPEYEHb BOIPOCOB, OTJIAMIAIOTCS TPEOOBAaHMSI K YPOBHIO IOATOTOBKH),
MO>KHO MpeJiarath MpoyMaHHYIO CUCTEMY 3a4E€TOB C yYETOM CHelU(pUKU Kacca;
- yemHwlll 9k3amen (Kak TpaJulUuOHHas (hopMa HTOrOBOM aTTECTALUN);
- camocmosamenvHas paboma (SIBISIETCA TUTUYHON (POPMON KOHTPOIIS, TOAPA3YyMEBAET BHITIOIHE-
HHUE CAMOCTOSTENBHBIX 3a/1aHUI 0€3 BMEIIaTeIbCTBA YUUTEs);
- NUCbMEHHAs KOHMpobHas paboma (epedeHb 3aJaHUN WM 3a/1a4, KOTOPbIE BBIMIOJIHSAIOTCS B
NUCHbMEHHOM BHUJIE, TEXHOJIOTHS OLICHUBAHHUS — OTMETOYHAsI, IO OPraHU3alUN — KOHTPOJIb y4H-
TENs);
- mecmupoganue (UCTIOIB3YETCsI I7Is1 OTIEpaTUBHON MPOBEPKU KauecTBA 3HAHUH y4alluXcs ¢ BO3-
MOKHOCTBIO MAIIMHHOTO BBOJIA JAHHBIX U aBTOMATU3UPOBAHHON 00pabOTKH pe3ysbTaTOB, TEXHO-
JIOTHSI OIICHUBAHUS — PEHTHHTOBasI MJIM OTMETOYHA ),
- Quckyccusi (MOXKeT ObITh OpraHW30BaHa KaK B MUCbMEHHOM, TaK U B yCTHOU (hopMe, UCTIONb3YyeT
coueTaHHe METOJIOB OIpoca U co0ece0BaHNus);
- HabmoOeHue (IPUMEHSETCS] Ha YPOKe-IIPAKTUKE U MOJpa3yMeBaeT OTCIeKUBaHUE (GOPMHUPOBa-
HUSl YMEHHH, HABBIKOM U TIPUEMOB IIPUMEHEHUS TIPAKTHYECKUX 3HAHUH ).

OpnHoil u3 3amau oOydeHust sBiseTCs 370poBbecOepekeHue. Takoil moaxon Kk 0oOydeHHIO
npeaycMaTpUBaeT :pa3iMyHble BUALI Y4eOHOI IesITeJIbHOCTH. OIPOC yYaIuXcs, MICbMO, UTe-
HUe, CIylllaHUe, paccKa3, pacCMaTpPUBAaHUE HAIJISIHBIX IMOCOOMI, OTBETHI Ha BOMPOCHL. YacTble
CMEHBI O/THOH JIEATETFHOCTH JPYroi (GOPMUPYIOT Y YUAIIHXCS aJalTaAllMOHHBIE BO3MOXXHOCTH;

Bei0op Ha ypoke METOA0B, CIOCOOCTBYIOIIUX aKTMBM3ALMU WHUIIMATUBEI U TBOPYECKOTO
CaMOBBIPKEHUS CAMUX yUaIIUXCSA. DTO TaKWe MeTObl, KaK METOJ CBOOOIHOTO BhIOOpa (CBO-
6oaHas Gecena, BBIOOD criocoba ieiicTBUs, BEIOOp crioco0a B3anMo1eiCTBHS; cBOOOAa TBOpUYECTBA
U T.1.); aKTUBHbIE METO/bI (00yueHHe AeiicTBreM, 00CyKeHUE B Ipymmax, pojeBas urpa, Juc-
KyCCHsi, CEMHUHAp); METO/IbI, HalpaBlIeHHbIE HA CAMOIIO3HAHNUE U Pa3BUTHE (MHTEIIEKTA, SIMOLIHIA,
001IeHusI, BOOOpa)KEHHUSI, CAMOOIICHKH ).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA
N3yueHne Kkypca XUMUH B 7 KJ1acce TOTOBHUT YUYAIIUXCs K BOCHPUSATHIO HOBOTO IIpeamera, Oa-
3UpYyEeTCs Ha U3YyYECHUM BEILIECTB U XMMUUYECKUX MPOLIECCOB, 3HAKOMBIX IIKOJIBHUKAM U3 ITOBCE-
JTHEBHOM JKM3HU, C MUHUMAaJIbHBIM UCIIOJIb30BaHUEM XUMHUYECKUX (POPMYJI, YypaBHEHHH, peakiui
Y pacyeTHBIX 3a]1a4.



Kypc nocTpoeH Ha uzee peann3anuy MEeXIPEIMETHBIX CBSI3€H XUMUU C IPYTMMH €CTECTBEH-
HBIMHU JTUCIMIJIMHAMH, BBEJCHHBIMH B OOyUYCHHE paHee WIM NapaljieNIbHO C XUMHEH, a TOTOMY
MIO3BOJIAET AKTYAJIM3UPOBAaTh XMMUYECKHE 3HAHUS y4allUXCs, [TOJIyYEHHbIE Ha YPOKaxX IPUPOJIO-
BezieHus1, Onosnoruu, reorpaduu, GU3NKN U APYrUX HAYK O IpUpoze. B pesynbraTe ymeHbIaeTcs
IICUXOJIOTHYECKasi Harpy3ka Ha ydaluxcs ¢ IOSIBJIEHHEM HOBBIX IpeaMeToB. Takum oOpas3oM,
(dopmupyeTcsi MIOHUMaHUEe 00 UHTETPUPYIOIIEH POJIM XUMHUH B CHCTEME €CTECTBEHHBIX HAyK, 3Ha-
YUMOCTH 3TOTO MPEAMETA I YCIIEIIHOTO OCBOCHHS CMEXHBIX JTUCLUILUIMH. B KOHEYHOM cuere
TaKas MeXIpeIMETHAsE HHTETpalis ClIOCOOCTBYET (POPMHUPOBAHUIO EAMHOM €CTECTBEHHOHAYIHOM
KapTUHBI MUPA YK€ Ha HAYAJIbHOM JTalle U3YYCHHs XUMUHU.

B cootBercTBHE ¢ TpeOOBaHUAMH (eepabHOTO rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaH-
JlapTa B Kypce IOAYEPKUBAETCs, YTO XMMMsI — HayKa dKcrepuMeHTanbHasd. [loatomy B 7 knacce
paccMaTpUBAIOTCS TaKHE METOAOJIOTUYECKHE MOHATHS Y4eOHOTO MpenMeTa, Kak SKCIEePUMEHT,
HaOJr0iIeHNe, U3MEPEHNE, OIMCaHue, MOJICIMPOBAHUE, TMIIOTE3a, BEIBO/L.

[IpeioskeHHBIN Kype Kak B TEOPETHUECKON, TaK M B (PaKTHUECKOW CBOEH YacTH MPaKTHKOOPH-
EHTUPOBAH: BCE IOHATHUSA, 3aKOHBI U TEOPHH, a TAK)KE BaKHEUIINE IIPOLECCHI, BEIECTBA U MaTe-
pHaJibl JaroTCs B IUIAHE MX MPAKTUYECKOrO 3HAYEHMS, IPUMEHEHHUS BEIIECTB B IOBCEIHEBHOU
YKU3HU U MX POJIM B )KUBOM U HEXKXUBOU IIPUPOJIE.

CopepxaHue Kypca BBICTPOCHO € YUETOM ICUXOJIOrO-NI€Aarorn4eckux MPUHIUIIOB, BO3PACT-
HBIX 0COOEHHOCTEH MIKOJIBHMKOB. B MOAPOCTKOBOM BO3pacTe MPOMCXOJUT pa3BUTHE MO3HABaA-
TEJIBHOU cepsl, yueOHas IesITeTbHOCTh NPUOOPETAET YePTHI ACATEIBHOCTH 10 CAMOOPTaHU3AIIH
U caM0o00pa30BaHMIO, yJalllMecss HAauMHAIOT OBJa/IeBaTh TEOPETHUECKUM, POpPMaIbHBIM, peduiek-
CUBHBIM MbllIUIeHHEM. Ha nepBblii 1u1aH y 1oApOCTKOB BbIIBUraeTcsl ((OpMHUPOBaHHE YHUBEPCAIIb-
HBIX Y4eOHBIX IeHCTBUH, 00eCleunBAONMX Pa3BUTHE I'PAXJAHCKONH MJAEHTHUYHOCTH, ydalluecs
BKJTIOYAIOTCS. B KOMMYHHUKATUBHYIO YUEOHYIO JIESTEIbHOCTD, IIe Peo0IagaroT Takue e€ BUIbL:
YMEHHUE MOJIHO ¥ TOYHO BBIPaXKaTh CBOM MBICIIH; apT'yMEHTHPOBATh CBOIO TOUKY 3peHUs; paboTaTh
B TPYIIIE, MPEICTABIATh M COOOIATh HH(POPMALIMIO B yCTHON M MUCbMEHHOH (OpMe; BCTYyIaTh B
JUAJIOT U T. [I.

Ha »stane ocHoBHOrO 0011€T0 00pa30BaHMsI MPOUCXOAUT BKIIOUEHHE 00ydaeMbIX B MPOEKT-
HYIO U HUCCIIEJIOBATENIbCKYIO JESITEIbHOCTb, OCHOBY KOTOPOW COCTaBISIOT Takue ydeOHbIe Jeii-
CTBUS KaK YMEHHUE BHUJIETh MPOOJIEMBI, CTaBUTh BOMPOCHI, KJIacCU(UIIMPOBATh, HAOIIOAATh, MPO-
BOJIUTh SKCIIEPUMEHT, JIeJIaTh BBIBOABI U YMO3AK/IIOUEHHs, OOBACHATH, JOKA3bIBaTh, 3alllUINATh
CBOM UJIEH.

OcHOBY U3y4€HUs IPONEAECBTUUECKOTO Kypca XUMHH COCTABIISIOT:
1)  nesTenbHOCTHBIN MOJIXOI;

2)  Teopusl MOATAITHOTO GOPMHUPOBAHUS YMCTBEHHBIX JICHCTBHIA;
3)  NPHHIKI UHTETPATUBHOTO MOAX0/a B 00pa30BaHUM;

4)  WCMOJIb30BaHUE MIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB.

Conepxanue Kypca HampaBieHO Ha (DOpMUPOBAHHE YHUBEPCAIBHBIX YYEOHBIX JIEUCTBUM,
o0ecreynBaroIuX pa3BUTHE NTO3HABATEbHBIX U KOMMYHHKATUBHBIX KauecTB JIMYHOCTU. OOyya-
IOLIUECS BKJIIOUAIOTCS B MPOEKTHYIO U UCCIIEIOBATENBCKYIO JI€ITEIbHOCTh, OCHOBY KOTOPOH CO-
CTaBIISIOT Takue yueOHbIe AEUCTBUS, KaK YMEHUE BUAETh MPOOJIEMBI, CTABUTH BOMPOCHI, KJIACCH-
¢unupoBaTh, Ha0JIO1aTh, IPOBOAUTD SKCIIEPUMEHT, 1€TIaTh BBIBOJIbI, OOBSICHSTh, I0KA3bIBATh, 3a-
LIMILATh CBOU UJIEH, JaBaTh ONPEIEIICHUS IOHATUH, CTPYKTYpUpOBaTh Marepuai u ap. B 7 kiacce
yyauecsi 3HaKOMATCS ¢ IPEIMETOM XHMHUU U €r0 CTPYKTYpPOM, €ro UCTOPUEH U METo/IaMu U3y-
YeHUsl, TEXHUKON O€30MaCHOCTH, XMMUYECKMMHU 3HaKaMu U (pOpMYyJIaMH, CBOMCTBAMHU BEIIECTB U
UX IPUMEHEHHUEM.

3. PE3YJIBTATBI U3YYEHUA XUMHUHU
B pe3ynomame uzyuenus xumuu yueHuK 00J14cen
3HATL/MIOHUMATh
* XUMUYECKYI0 CUMGOIUKY: 3HAKU XUMUYECKUX DIIEMEHTOB, (hOPMYIIBI XUMUYECKHX Be-
IIECTB;



* BadICHelue XumuiuecKkue NOHAMUA: XUMIIECKUN 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCH-
TCJIbHBIC aTOMHAs U MOJICKYJIApHAs MAaCChI;

* OCHOGHbIE 3AKOHbI XUMUU: COXPAHEHUS MACChl BEILIECTB, IOCTOSIHCTBA COCTABA;

yMeThb

* HAa3bleamb: XUMUUYECKUE FIEMEHTHI, COCTUHEHHUS;

* 00vbaAcHamMb: HU3HMUECKUN CMBICII aTOMHOTO (MOPSIKOBOTO) HOMEpPAa XUMUYECKOTO dJie-
MEHTa, HOMEpOB I'PYIIIbl U IEPUOJa, K KOTOPBIM 3JIEMEHT NPUHAUIEKUT B IEPUOJUUECKON CH-
creme JI. 1. MeHneneeBa; 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B IIpeJenax MajblxX
HEPUOJIOB U IIaBHBIX MOJATrPYII; CYIIIHOCTh PEAKIMi HOHHOrO 0OMeHa;

* onpedenamsp: COCTAB BEIIECTB M0 UX (popmynam;

* cocmaenamsp: HOPMyIbl HEOPrAHUYECKUX COSIUHEHMI;

* oOpawamsca ¢ XUMHYECKOU TIOCYION U TaOOpaTOPHBIM 000PYI0BaHHEM;

* @bLINUCIAMb: MACCOBYIO JIOJTI0 XUMUUYECKOTO 3JIEMEHTA 110 (OPMYIIe COSAMHEHUS; MacCO-
BYIO JIOJIIO BEILIECTBA B PACTBOPE;

HCNOJIb30BATH NPHOOPEeTEeHHbIe 3HAHUSA M YMEHHS B IPAKTHYECKOMH 1esATeIbHOCTH 1
MOBCEHEBHOM KM3HM IS

+ 0e30macHOro oopaleHus ¢ BeIeCTBAMU U MaTepUaIaMu;

* HKOJIOTMYECKU I'PAMOTHOT'O MIOBEJICHUS B OKPYKAIOILEH Cpefe;

* OLEHKHM BIUSHHUS XUMHYECKOTO 3arps3HEHUs OKPY)KAIOLIEH Cpelbl Ha OpraHu3M 4Yeso-
BEKa,

* KPUTUYECKOH OLleHKH HH(OPMALUU O BEIIECTBaX, UCIOJIb3YEMbIX B OBITY;

* IIPUTOTOBJIEHUS PACTBOPOB 33/IaHHOM KOHLIEHTPALUU.

INJIAHUPYEMBIE PE3YJIbTATbI XUMHUHU 7 KJIACC
JINYHOCTHBIMHM pe3yJIbTATAMHU M3YUYeHHs MpeaMeTa «XuMus» B 7 Kjaacce sIBJISIIOTCS CJIexy-
o1me yMeHHs

v LIEHHOCTHO-OPUEHTALMOHHON chepe — YYBCTBO TOPAOCTH 38 POCCUMCKYIO XMMUYECKYIO
HAyKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeTICyCTPEMIIEHHOCTb;

v (hopMUpOBaHKE IIEHHOCTH 310POBOT0 M 0€30I1aCHOr0 00pa3a )KU3HU; YCBOSHHUE IIPABUII UH-
TUBUIYATbHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO MOBECHUS B UYPE3BBIYAMHBIX CUTYAIIUSX,
YIPOKAOUIUX KU3HU U 30POBBIO JIFOAEH;

v TpynoBO# chepe — roTOBHOCTH K OCO3HAHHOMY BHIOOPY JallbHEMIIEH 00pa3oBaTeIbHON
TPACKTOPHH;

v\ B IMO3HaBaTebHON (KOTHUTUBHOM, MHTEIIEKTYAIbHON) cdepe — yMEHHE YIpaBisATh
CBOE MO3HABATEIBHOMN JIEATEIIBHOCTHIO.

v (OpMHpPOBaHHE OCHOB DKOJOTHYECKOW KYJIBTYPBI, COOTBETCTBYIOUIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYCCKOI'O MBIIIIJICHU A, Pa3BUTUC OIIbITA DKOJIOTHYCCKHU OpHGHTHpOBaHHOﬁ
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKOM IEATEIbHOCTH B )KU3HEHHBIX CUTYaIIUSIX

Pezynamuenvie YY/[

v/ yMEHHE CaMOCTOSTEIBHO OTPEIEATD LEH CBOEr0 00YUEHUs, CTABUTH U (POPMYITUPOBATH
JUis ce0st HOBbIE 3a/1a4uM B y4€0€e U MO3HABATENbHOM J1eATEIbHOCTH, Pa3BUBAaTh MOTUBBI U
WHTEPECHI CBOEH MTO3HABATEIBHON JIEATEIIbHOCTH;

v’ yMeHHE CaMOCTOSITEIIbHO TUIAHUPOBATH MTYTH JTOCTUKEHUSI [[eJIeH, B TOM YHCIIE albTepHa-
TUBHbIE, OCO3HAHHO BBIOMpaTh Haunbosiee 3(hPeKTUBHBIE CIIOCOOBI pelIeHUs] YYeOHBIX U
[I03HABATEJIbHBIX 33/1a4;

v yMeHHE COOTHOCHTH CBOH JICHCTBHSI C TJIAHUPYEMBIMHU PE3yIbTaTaMU, OCYIIECTBIIATH KOH-
TPOJIb CBOEH JESATEIHLHOCTH B MPOLIECCE TOCTHXKEHUS Pe3ysibTaTa, ONpPeNesiTh COCOObI
JENCTBUI B paMKax MpeIOKEHHBIX YCIOBUM M TpeOOBAHUN, KOPPEKTHUPOBATh CBOU JI€H-
CTBHs B COOTBETCTBUM C U3MEHSIOIIECHCS CUTYaLUEH;



YMEHHE OLIEHUBATh MPABWIBHOCTH BBIMOJIHEHUS Y4eOHOI 3a7aun, COOCTBEHHBIE BO3MOXK-
HOCTH €€ pelLIeHus;

BJIaJICHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLIEHKH, IPUHSTHS PEIIEHUN U OCYLIECTBICHUS
OCO3HAHHOTO BHIOOpa B yUeOHOM U MIO3HABATEIHLHOU NEATCIILHOCTH,

YMEHHE CO3/1aBaTh, IPUMEHSTH U MPEOOPa30BbIBATH 3HAKU U CUMBOJIBI, MOJICIIH M CXEMBbI
JUTS pEIICHUS Y9eOHBIX M MO3HABATEIHHBIX 3a/1a4;

YMEHHE OPraHU30BbIBATh YUeOHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTh C yUH-
TEJIeM M CBEPCTHUKAMU; pab0TaTh HHAUBUIYaILHO U B TPYIITIE: HAXOIUTH 00IIee pelIeHUe
U pa3peuiatb KOH(IUKTH HA OCHOBE COTJIaCOBaHUS MO3UIUI U yu€Ta HHTEpecoB; GopMy-
JUPOBaTh, APTYMEHTHUPOBATH U OTCTAUBATh CBOE MHEHHE;

YMEHHE OCO3HAHHO MCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 33J1a4€il KOMMY-
HUKAIUU JJIs] BEIPAXKSHUS] CBOMX YYBCTB, MBICTICH U MOTPEeOHOCTEH; MIIaHUPOBAHUS U pe-
TyJISILIUM CBOEH JIEATEIIbHOCTH; BIIa/ICHUE YCTHOW U MUCbMEHHOU PEYbl0, MOHOJIOTMYECKOM
KOHTEKCTHOM PEUblo;

dbopMupoOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOJIB30BaHUs HH(OPMALIMOHHO
KOMMYHUKAIIMOHHBIX TEXHOJOTHUIA;

dbopMupOBaHUE U Pa3BUTHE SKOJOTUUYECKOTO MBIIIICHUS, yMEHHUE IPUMEHSTh €ro B I03Ha-
BaTEJIbHON, KOMMYHUKATHBHOW, COIMMAILHONW MPaKTHKE M MPOdECCHOHATHLHOW OpHEHTa-
LUH.

Hpe)IMeTHbIMI/I pe3yjJbTaTaMi U3YICHUS NMPEAMETA «XHuMHUSD» ABJISIOTCS cieayrmue yme-

HHUSA:
v

AN

B no3naBarenbHOM cdepe: 1aBaTh ONpeAeaeHUs U3yUYEeHHBIX MMOHATUN: «XUMUUYECKUH 3J1e-
MEHT», «aTOM», «HOH», «MOJIEKYJIa», «IIPOCTHIE U CII0KHBIE BEIIECTBAY, «BEIIECTBOY, «XH-
MHUYecKasi GopMyia», «KOTHOCUTENIbHAS aTOMHAsI Maccay, «OTHOCHTEIIbHAS MOJICKYJIsipHAs
Macca», «BAJICHTHOCTBY», «KPUCTAJUIMYECKAs] PELIETKA», «OKCHUIbI», «KUCIOTBD», «Kaue-
CTBEHHBIE pEaKLUN», « MACCOBast AOJIS», «aAcOpOLUs», «TUCTUIUIILUY, «XXUMUYECKas pe-
aKIMA». ONUCHIBATh JEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO MPOBEICHHBIE XUMUYECKUE
AKCIIEPUMEHTBI;

ONUCHIBaTh U Pa3IMyaTh MU3YUYECHHbBIE KJIACCHI HEOPTAHUYECKUX COEIMHEHM, IPOCThIE U
CJIOKHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUH;

KJIaCCU(UIIUPOBATh U3YUCHHbIE OOBEKTHI U SIBICHUS; €TaTh BBIBOJIBI U YMO3AKIIOUCHHS
U3 Ha0JIIOIEHUH, U3yYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;

CTPYKTYpUPOBATh M3YYEHHBII MaTepHual U XUMHUECKYI0 HH(POPMAIUIO, TOTYYCHHYIO U3
JPYTUX UCTOYHUKOB; MOJIEJINPOBATH CTPOEHUE MPOCTHIX MOJIEKYIT,

B 11eHHOCTHO — OpUEeHTALMOHHON cepe: aHATU3UPOBATh U OLIEHUBATh MOCIEACTBUS JUIS
OKPY>KaloIel cpeibl OBITOBOM M MTPOU3BOACTBEHHOM IEATEILHOCTH YEJIOBEKA, CBSI3aHHON
C IepepabOTKOI BEIIECTB;

B tpynoBoii chepe: npoBOIUTh XUMUYECKUH IKCTIEPUMEHT;

B cdepe 6e3onmacHOCTH KU3HEACATENBHOCTU: OKA3bIBaTh MEPBYIO MOMOIIL IPU OTpaBJe-
HUSX, OKOTaxX M APYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMHU M JIaOOpAaTOPHBIM 000pY10-
BaHUEM.

ITo3naBartenbHbie YY /I:

v

aHAJIM3UPOBATh, CPABHUBATH, Ki1accu(UuupoBaTh U 00001maTh PakThl U sSBIEHUS. BbIsSB-
JSITh IPUYHMHBI U CIIEACTBUS POCTHIX SBICHUI.

OCYIIECTBIISATH CPABHEHHE, KJIACCU(HUKAINIO, CTPOUTH JIOTHYECKOE PACCYXKICHHE, BKITIO-
Yarollee yCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMAaTUYECKHE MOJICITH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00b-

eKTa.

COCTABIIATH TE€3HCHI, PA3JINYHBIC BU/IBI TUTAHOB (TIPOCTHIX, CJIOXKHBIX U T.11.). [Ipeobpaso-

BBIBaTh MH(POPMALIMIO U3 OJJHOTO BU/Ia B APYroM (TabIMUILy B TEKCT U IIp.).

BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(POPMAIINH.



v YyMETb ONPEIENITh BO3MOXKHbIE HCTOYHUKU HEOOXOAUMBIX CBEJICHUH, TPOU3BOIUTH MO-
UCK WH(OpPMAIINU, aHATTU3UPOBATH U OLICHUBATH €€ JIOCTOBEPHOCTb.

v’ cpencTBoM (popMUpOBaHUsA MO3HABATENbHBIX Y Y [ CIyKUT yueOHBIM MaTepua, u
MIPEKJIC BCETO MPOIYKTUBHBIC 3a/1aHUs yUCOHHKA.

KommyHukarusubie YY/I:
v/ CaMOCTOSITEJIbHO OPraHU30BbIBAaTh YueOHOE B3aUMOJIecTBUE B rpyIIe (ONpeaesTs 00-
IIKE LU, PACIIPENENIATh POJIU, 1OTOBAPUBATHCA APYT C APYTOM U T.1.).

KPUTEPUU OLEHUBAHUS

1. OneHnka ycTHOro oTBeTA.

OT1meTka «5»
- OTBET IOJIHBII U MPaBUJIbHBIN HA OCHOBAHWUHU U3yUYEHHBIX TEOPHIl;
- MaTepuall U3JI0KEH B OINPECICHHON JIOTHUYECKOW MOCIE0BATEIbHOCTH, TUTEPATYPHBIM SI3bI-
KOM;
- OTBET CaMOCTOSITEJIbHBIN.

OT1BeTr «4»;
- OTBET IIOJIHBIM ¥ IPABWIbHBIM Ha CHOBAHUH U3yYEHHBIX TEOPUIL;
- MaTepuai U3JI0KEH B OIpe/IeJICHHON JIOTUYECKOW MOCIeA0BATEIbHOCTH, MIPH 3TOM JOMYIIEHBI
JIBE-TPHU HECYIIIECTBEHHBIE OIMOKH, UCTIPABIICHHBIE TI0O TPEOOBAHUIO YUUTEIIA.

OT1meTtka «3»:
- OTBET MOJIHBIN, HO TIPH TOM JIONYIIEHA CYIIECTBEHHAs OMMOKa MM OTBET HEIMOJHBINA, HECBSI3-
HBIM.

OT1meTka «2»:
- IpU OTBETE OOHAPYKEHO HEMOHMMAHUE YYalUMCsl OCHOBHOTO COJIEp>KaHusl yueOHOro MaTepu-
ajia WM JOIYIIEHBI CYIIECTBEHHBIC OITUOKU, KOTOPBIC YUAIITUICS HE MOXKET UCIIPABUTH IPU HABO-
JSIIMX BOMPOCAX yYUTeNs, OTCYTCTBHE OTBETA.
2. OneHKa IKCIePUMEHTATbHBIX YMEHUHH.

- O1leHKa CTaBUTCA HA OCHOBAaHWU HAOIIOCHUS 32 yYalllUMUCS U TUCbMEHHOIO OTYeTa 3a
pabory.

OtrmeTka «5»:
- paboTa BBITIOJIHEHA MOJTHOCTHIO U MTPaBUJILHO, CIEIAaHbI TPaBUIbHbBIE HAOIIOICHUS U BHIBOIBI,
- OKCIIEPUMEHT OCYIIECTBIICH M0 MJIaHy C yYETOM TEXHHUKH 0€30MacHOCTH U MPaBUi pabOTHI C Be-
IIECTBAMU U 000pY/I0BaHUEM;
- TIPOSIBJICHBI OPTaHU3ALMOHHO - TPYIOBBIE YMEHUS, MOAAEPKUBAIOTCA YUCTOTa paboyero Mecra
Y TIOPSIJIOK (Ha CTOJIE, 9KOHOMHO HUCTIOIB3YIOTCS PEAKTHBHI).

OTmeTka «4» :
- paboTa BBITIOJIHEHA MPABUIILHO, CAEJIaHbI IPABUIIHHBIC HAOIIOIEHNUS U BBIBOJIBI, HO TPU STOM
HKCIIEPUMEHT MPOBEACH HE MOTHOCTHIO WM TOMYIIEHBI HECYIIIECTBEHHBIE OIIMOKH B paboTe C Be-
IECTBAMHU U 00OPYI0BaHUEM.

OtmeTka «3»:
- paboTa BBIMOJHEHA MPABWJIBHO HE MEHEE YEeM HAIMOJOBUHY WJIM JIOMYIIEHA CYIIECTBEHHAs
omrOKa B X0JIe SKCIEPUMEHTa B OOBSICHEHUH, B 0OPMIICHHH pabOThl, B COOMIOCHUH TPaBUI
TEXHUKH O€30MacCHOCTH Ha paboTe ¢ BEIIECTBAMU U 00OPYIOBAaHUEM, KOTOpAst UCIIPABIISAETCS 110
TpeOOBAHUIO YUUTEIS.

OTmerka «2»:
- JomyiieHsl aBe (1 6oree) CylecTBEHHBIE OIMMOKH B XOJ€ JKCIIEPUMEHTa, B OOBSICHEHUH, B
odopmiieHnn paboThI, B COOTIOICHUHN TTPaBUJI TEXHUKH 0€30MacHOCTH NP pabOTe C BEMIECTBAMU
¥ 000pyIOBaHUEM, KOTOPBIE YUAITUHCS HE MOXKET UCIIPABUTH JIaXkKe 10 TPEOOBAHUIO YUHUTEIIS;
- paboTa He BBITIOJIHCHA, Y YUAIETOCs OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMEHUSI.
3. OneHka yMeHMi pelIaTh pacuyeTHbIE 3a1a4H.

OTmerka «5»:



- B JIOTHYECKOM PACCYXJICHUH U PEIICHUH HET OIIMOOK, 3a/1aua pelieHa paliMoOHAIbHBIM CIIOCO-
ooM;

OtmeTka «4»:

- B JIOTUYECKOM PACCYKJICHUU U PEIICHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3a/1aua pelieHa Hepa-
[IHOHAIBHBIM CIIOCOOOM, WJIH JIONYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
Otmerka «3»:
- B JIOTHUECKOM PACCYXKJICHUHU HET CYIIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIIMOKa
B MaT€MaTHUYECKUX pacyeTax.
OtmeTka «2»:
- IMEETCS CYIICCTBCHHBIE OITUOKHU B JIOTHYECKOM PACCYKICHUH U B PCIICHUHU.
- OTCYTCTBHE OTBETA HA 3aJaHUE.
4. OnleHKa NUCbMEHHBIX KOHTPOJIbHBIX PadoT.
OtmeTka «5»:
- OTBET MMOJHBIN U MPaBUIHHBINA, BO3MOYKHA HECYIIIECTBEHHAS OINOKA.
OtmeTka «4»:
- OTBET HETIOJIHBIN WITK JOMYIIEHO He 00iee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMeTKa «3»:

- paboTa BEITIOJTHEHA HE MCHEE YeM HAIOJIOBUHY, JOIYIIEHA OJTHA CYIIECTBEHHAS OIIHMOKA U TIPH
9TOM JIBE-TPHU HECYIIECTBEHHBIE.

OTMeTKAa «2»:

- paboTa BBIMOJIHEHA MEHBIIE YeM HAIMOJIOBUHY WJIM COJAEPIKUT HECKOJIBKO CYIIECTBEHHBIX OIIH-
0OK.

- paboTa He BBITIOJIHCHA.

[Tpu orieHKe BBITIOJHEHMS TUCHbMEHHON KOHTPOJIBHOM pabOoThl HEOOXOAMMO YYUTHIBATh TpeOOBa-
HUS eIMHOTO opdorpaduyeckoro pexuma.

5. OueHka TecTOBbIX padoT.

Tectsbl, cocTosiIKe U3 MATH BOIIPOCOB MOKHO UCTIOIH30BaTh MOCIIE U3YYECHHSI KaXI0T0 Ma-
tepuana (ypoka). Tect u3 10—15 BonpocoB HCIIONB3yeTCs AT IEPHOANIECKOTO KOHTpoIIs. Tect
13 20—30 BommpocoB HEOOXOIUMO MCIIOJIB30BaTh JIJII HTOTOBOI'O KOHTPOJIA.

[Ipu olieHMBAaHUY UCTIOJIB3YETCSI CIEAYIOIIAs IIKaja: i TeCTa U3 MSTH BOIPOCOB

* HET OIIMOOK — OIIEHKA «5»;

* 07lHA OIIHNOKA — OIICHKA «4»;

* IB€ OIIMOKH — OIIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2.

Jns recta u3 30 BOpocos:

* 25—30 nmpaBUIBHBIX OTBETOB — OIIEHKA «5;

* 19—24 npaBUJIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIE 12 NpaBUIbHBIX OTBETOB — OLICHKA «2).

6. Ouenka pedepara.

Pecdepar oneHnBaeTcs o cieayromuM KpUTepUsIM:

* coOmroeHne TpeboBaHUit K €ro 0(pOpMIIEHHIO;

* HE0OXOUMOCTh M JOCTATOYHOCTH JIJISi PACKPBITUSI TEMbI IPUBEIEHHON B TeKcTe pedepaTa UH-
dbopmanuy;

* YMEHHUE 00y4aronierocsi CBOOOIHO U3JIaraTh OCHOBHBIE HJIEH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYaromerocs MOHITh CYyTh 3aJ]aBa€MbIX WICHAMH aTTECTAI[MOHHOW KOMHCCHH
BOIPOCOB U C(HOPMYIIUPOBATH TOUYHBIE OTBETHI HA HUX.

4. COAEP) KAHUE YYEBHOI' O KYPCA.
7 knacc 14 B Hees110, Bcero 35 4. u3 Hux 1 4- pe3epBHOe Bpemsi



Tema 1. Xumus B ueHTpe ecrecrsosHanus (11 4)

Xumusa kax wacmv ecmecmsosnanus. 1lpeovem xumuy. ECTeCTBO3HAHHE — KOMIUIEKC HAyK O IIpH-
poze. Hayku o ipupone: huzuka, xumust, ouosnorus v reorpadust. [ lonoxurensHoe 1 0TpULiaTenbHOE BO3-
JICMCTBUE YEJIOBEKA HA TIPUPOLY.

ITpenmver xumuu. Tena u Beriecta. CBOMCTBA BEIIECTB KaK MX MHIMBUTyaJTbHbIE MPU3HAKU. CBOM-
CTBa BEILIECTB KaK OCHOBA UX IIPUMEHEHMSI.

Memooul usyuenus ecmecmeosnanus. HabmoneHre Kak OCHOBHOM METO/] ITO3HAHUS OKpY»Ka-
IOIIEro MUpa. Y CIIOBUS TPOBEICHUS HaOMOAeH s, | MIoTe3a KaK MpeonoKeH e, OOBSCHSIOIIEES HITH
IPEZICKa3bIBAOLIIEE TPOTEKaHNWE HAOII0AAEMOr0 SBJICHH. DKCIepUMeHT. JIaboparopus. DKCriepuMEHT
7TabopaTopHbIid 1 1oMamHui. CrocoOb! (PMKCUPOBAHUS Pe3yIbTaToB dKcnepumenTa. CTpoeHue -
MEHH CBEYH, CyXOr0 TOPIOYEro, CIIUPTOBKH.

Mooenuposanue. Mozeny Kak abCTpaKkTHBIE KOTTUU U3y4aeMbIX 00ObEKTOB U Mpo1eccoB. Mo-
Jenu B pusuke. DieKTpoopHas MallMHa Kak abCTpakTHas MOJelb MOJIHUM. Mozenu B OHOJIOrHu.
Buonornueckue mMysspku. MoJienu B XUMUM: MaTepuasibHble (MOENM aTOMOB, MOJIEKYJI, KPUCTAJLIOB,
anmaparoB M yCTAHOBOK) M 3HAKOBbIE (XMMHYECKUE CUMBOJIbL, XUMHYECKUE (POPMYIIbI U YPABHEHUS).

Xumuueckasn cumeonuxa. XuMHYIECKUe CUIMBOJIBI. VX Hanmrcanue, mpou3HOIIeHHE U HH(pOpMa-
1151, KOTOPYIO OHM HecyT. Xumuueckue ¢popmyiibl. VX HanucaHue, Mpou3HOIIeHHe 1 nH(opMarys,
KOTOPYIO OHH HecyT. HaeKChI 1 Ko3(h(DUIMEHTHI.

Xumus u pusuka. Y HUBEPCAIBHBIN XapakTep NOJIOKEHNI MOJIEKY/ISIPHO-KHHETUYECKON TEOPUH.
[TonsTus «arom», «MoreKyiay, «mony». Kpucramumueckoe coctosiHue BeecTBa. Kpucrammdeckue pe-
IIETKH TBep/IbIX BelecTB. [Iuddysus. bBpoyHoBCckoe 1BIKEHHE.

ArperatHoe cocTosiHUE BelecTBa. ['a3000pasHble, XUaKUe U TBepAbIe BerlecTa. Kpucramnye-
ckue U amop(dHbie TBepAble BeecTBa. PU3NYECKHE U XUMUYECKHE SIBJICHUSL.

Xumus u ceoepaghus. 1'eonorndeckoe CTpoeHre TUIaHEThl 3eMIISL: AP0, MAHTHS, JIUToc(epa.
OJeMEeHTHBIN COCTAB re0JIOTMYECKUX COCTABHBIX YacTel IIaHeThl. MUHEpaIbl M TOpHbIE TOpo/ibl. Mar-
MaTHYECKUE U OCAJJ0UHbIE (OpraHn4eCKUe U HEOPIraHMUECKHE, B TOM YHMCIIE U TOPIOUHE) TOPOJIBL.

Xumus u 6uonozus. XMMUYECKUH COCTAB MBOW KIJIETKU: HEOpraHUYecKue (Boja U MUHe-
pajbHbIE COJIM) U OpraHudeckue (OesKu, XKUpPbl, YIIIEBObl, BATAMUHBI) BeecTa. [IpocThie u crox-
HbI€ BEILECTBA, UX POJIb B KM3HEAEATEIBHOCTH OpraHM3MOB. bronorudeckas posib Bofbl B KHUBOM
kierke. @orocunres. Pornb xopoduiiia B mporiecce oTocuuTe3a. buonornueckoe 3Ha4eHNE KUPOB,
0eJKOB, 3(UPHBIX Mace, YIIIEBOJIOB U BUTAMUHOB IS )KU3HEAEATEIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. [1oHSTHE O KAUECTBEHHBIX PEAKIUAX KaK O PEAKIMSIX, BOC-
NPUHUMAEMBIX OPraHOJIENTHYECKHU: C TOMOIIBIO 3pEHHS, CIIyXa, OOOHSIHUS. AHATMTUUECKUI SPPEKT.
OnpenensieMoe BEIecTBO U PEaKTUB Ha Hero. Bo3MOXKHOCTh U3MEHEHUSI MX POJIM Ha TPOTUBOIMOJIOK-
HYIO.

Hemonctparuu. 1. Komekius pa3HbIX TNl U3 OHOTO BEIIECTBA WM MaTepyaiia (Harpumep,
JabopaTopHast ocy/ia U3 crekia). 2. Komekuus pa3nuuHbIx Ten win Gororpaduii Ten U3 altoMUHNS
JUTSL WITFOCTPALIMKU UJIEN «CBOMCTBa — MpUMEHEHHe». 3- Y4yeOHoe 000py10BaHNE, UCII0JIb3YEMOE MTPH
U3y4yeHUU PU3MKH, OMOJIOTHH, Teorpadu U XUMUH. 4. DnekTpodopHas MallluHa B AeHcTBHH. 5. ['eo-
rpadudeckue mozenu (rimodyc, kapra). 6. buomorndeckue Moneny (MyJIsKA OPraHOB U CHCTEM Opra-
HOB pPacTeHUH, KUBOTHBIX M yesoBeKa).7. dusndeckue 1 XMMUYECKHE MOJIETIM aTOMOB, MOJIEKYJ
BELIECTB U MX KPUCTALIMYECKUX pelieToK. 8. OObeMHBIE U MIapOCTEPKHEBBIE MOJIENIN MOJIEKYIT BOJIBL,
YIJIEKUCIIOTO ¥ CEPHUCTOTO Ta3oB, MeTaHa. 9- PacripocTpaneHune 3amaxa oJeKOJIOHa, TyXOB WM JIe3-
onopanTa Kak niporiecc 1uddysuun. 10. OGpa3iibl TBEPIbIX BEIIECTB KPUCTALTAIECKOTO CTpoeHHS. 11.
Mopnenu kpucTamyeckux perietok. 12. Tpu arperatHbix cocrossHus Boabl. 13. IlepenmBanue yrie-
KHUCJIOTO Ta3a B CTaKaH, ypaBHOBEIIEHHbIN Ha Becax. 14. Komiekuus: KpucTayuTmyecKux U aMOpQHBIX
BEILlEeCTB U M3Jienuil u3 Hux. 15. Komtekuus MuHepanoB (J1a3ypuT, KOpyH/, XadbKOMUPHT, (IIIOOPUT,
raimut). 16. Koekiwst ropHBIX Topo (TpaH|T, pa3iudHble OPMBI KaIBIHTA - MEJI, MpaMop, H3BECT-
HsK). 17. Komnekmus roprodnx uckonaeMsix (HeTh, KAMEHHBIH YTOJib, CaHIlbl, Topd). 18. CrupTo-
Basl HKCTPAKIUS XJIOpoduiLia u3 3eJeHbIX TUCTheB. 19. [IpokanBaHue cyxoii 3eJIeH! pacTeHU B My-
(enpHOI TIeun [T KOIMYECTBEHHOT'O OIpeieNIeHHs MUHEpAIbHBIX BerlecTB B HUX. 20. KauecTBeHHast



peakius Ha kucnopol. 21. KauecTBeHHas peakiys Ha yriIeKUCIblil ra3. 22. KayecTBeHHas peakiys Ha
U3BECTKOBYIO BOAY.
JlabopaTopHblie onbIThl. 1. Onucanue CBOMCTB KUCIOPO/A, YKCYCHOM KHUCIIOTHI, aJTFOMHU-
Hust. 2. CTpoeHue TUIaMeHH CBeYM (CIMPTOBKH, CyXOro roprouero). 3. Habmrogenue 6poyHOBCKOTO
JBYOKEHUS YaCTUUEK YEPHOM TYILU MO MUKPOCKOIIOM. 4. M3yueHue rpaHuTa ¢ ImoMOIIbIO YBEIINYH-
TENBHOTO cTekIIa. 5. OOHapy)KeHHE )KUpa B CEMEHAX MOJICOTHEYHHKA B TPEIIKOro opexa. 6. O0Hapy-
JKeHUe 3(PUPHBIX Macel B anelIbcHHOBOM KopKe. 7. OOHapyeHre KpaxMaia 1 0erka (KJICHKOBUHBI) B
NIIeHNYHON MyKe. 8. OOHapyXeHHe YIIIEKUCIIOrO ra3a B BBIIBIXaeMOM BO3IyXE C MTOMOIIBIO U3BECT-
KOBOU BOJEL.
JomanHuii 3kcniepuMenT. 1. M3roroienne Moeneii Moeky: u3 ractimHa. 2. J{uddysus
WOHOB TI€pMaHranara kKaiaus B Boje.3. M3yuenue ckopoctu muddy3uu adposoneil. 4. Auddysus
caxapa B Bojie. 5. OnbITHI C IyCTOH 3aKpbITOM IIaCTUKOBOM OyThUIKOH. 6. KonmuecTBeHHOE onpesie-
JICHUE COJIEpKaHMs BOJIbI B CBEXKEH 3elieHr. 7. B3anMoielicTBrie ackOpOMHOBOM KMCIIOTHI ¢ HOJIOM. 8.
M3yuenue cocraBa MOJMBHTAMUHOB U3 JOMAIHEH anTeukd. 9- OOHapyeHue Kpaxmaia B IPOAYyKTax
MUTaHUSL.
IIpakTnyeckas padora 1. 3HakoMCTBO ¢ J1abopaTopHbIM o0opynoBanueM. [IpaBuna 6e3-
OITAaCHOCTH TTPH pabOTe B XUMUYECCKOM KaOMHETe (JlabopaTropun).
IIpakTyeckas padora 2. HabmoneHve 3a ropsiieii ceeuoil. Y cTpoiicTBo cripToBky. [ IpaBuiia
paboThI ¢ HarpeBaTebHBIMU TPUOOPAMHU.

Tema 2.
MartemaTuyeckue pacuerbl B XumMuu (9 1)

OmHocumenvHvle amomHas u mMoaekyisapHas maccol. [TonsTue 00 OTHOCUTENBHBIX aTOMHOU U
MOJICKYJISIPHOM Maccax Ha OCHOBE BOAOPOAHOM equHHIBL OrpenesieHne OTHOCUTEIBHONH aTOMHOU
Macchl XUMHUECKUX AIIEMEHTOB I10 nepuoandeckoit Tabmuie. Haxoxaenue nmo gopmyne Bere-
CTBa OTHOCUTEIBHON MOJIEKYJIIPHON MacChl KaK CyMMBI OTHOCUTEIBHBIX aTOMHBIX MacC COCTaBJIs-
IOIIHUX BEIIECTBO XUMHUYECKUX JIEMEHTOB.

Maccosas 0ons xumuueckoeo snemenma 6 cnodlchom eeuecmee. [oHsTHE 0 MaccoBoid 1ore -(W)
XMMHYECKOTO 2JIEMEHTA B CJIOKHOM BEILIECTBE U €€ pacueT 1o Gopmyre BemiectBa. Haxoxaenue ¢op-
MYJIbI BEIIECTBA 110 3HAYEHHUSIM MAaCCOBBIX JI0JIeH 00pa3yIOIIUX €ro JeMEHTOB (JIJ1s1 2-4acOBOT0 U3yye-
HUA Kypca).

Yucmeie sewgecmea u cmecu. Ionstre o urcToM BetecTBe U cMecu. CmecH ra3o00pasHble (BO3-
IyX, IPUPOIHBIN Ta3), )KuIkue (HeTh) U TBepble (TOpHbIE MOPOBI, KYIMHAPHBIE CMECH, CHHTETHYEe-
CKHe MoroIIme cpezcTBa). CMecu roMOTeHHBIE U TeTEPOTeHHBIE.

Obvemnas 0ons komnonenma 2a3oeoti cmecu. Ilonstue 06 00eMHOIA 1071€ () KOMITOHEHTA ra-
30B0ii cMecr. CocTaB BO3/yXa M MPUPOAHOTO Taza. Pacuer o0beMa KOMIIOHEHTa Ia30BOM CMECH T10 €70
00BEMHOH 1071, 1 HAOOOPOT.

Maccosas dons sewgecmea 6 pacmeope. TlonsTe 0 MaccoBoii ione (W) BEIecTBa B pacTBOpE.
PacTtBOpHTENb N pacTBOPEHHOE BelllecTBO. PacueT Macchl pacTBOPEHHOI'O BEILIECTBA 10 MAacce pacTBopa
¥ MacCOBOH JI0JI€ PACTBOPEHHOTO BEIIECTBA U IPYTHE PACUETHI C UCTIOIb30BAHIEM THX MTOHSATHH.

Maccoeas oons npumeceil. TIoHsTHE O YMCTOM BeleCTBe U pumecH. MaccoBast 1oist (W)
npuMecu B oOpasiie ucxoaHoro BeniectBa. OCHOBHOE BemecTBO. PacueT Macchl OCHOBHOTO Be-
IIECTBA 10 MACCe BEIIECTBA, COIEPIKAILET0 ONPEIEIEHHYI0 MAaCCOBYIO JI0JII0 IPUMECE, U Apyrue
pacyeTsl ¢ UCIIOJIb30BAaHUEM DTHX MOHSITHH.

Hemoncrpauuu. 1. Munepansl kynpuT u TeHopuT. 2. Okeup prytu(Il). 3. Komneknuu
Pa3IUYHBIX BUIOB MpaMopa U U3Aeuid (MIM WILTIOCTpaIuid u3nenuii) u3 Hero. 4. CMech peuHOTO
U caxapHOTo necka u ux paszaenenue. 5. Komiekus «Hedts u HegrenpoaykTe». 6. Komnekius
OBITOBBIX cMecei (KyJTUHApHBIE CMECH, CHHTETHYECKIE MOIOIIHE CPEICTBA, IIAMITyHH, HAITUTKA U
ap.). 7. Jlnarpamma o0beMHOT0 cOCTaBa BO3ayXa, 8. JluarpaMMa 0o0beMHOr0 cOCTaBa MPUPOAHOTO
raza. 9- [IpuroroBnenue pacTBopa ¢ 3aJJaHHBIMH MacCOl U MacCOBOM J0JIEll paCTBOPEHHOTO Be-
mectBa. 10. O6pa3ibl BemeCTB U MaTepHalioB, COAEPKAIIUX ONPEIEICHHYIO 1010 IPUMECEH.



JomamHuii 3kcnepumMenT. 1. M3yueHue coctaBa OBITOBBIX KYJIHMHAPHBIX U XO3Si-
CTBEHHBIX CMeCEH 0 3TUKEeTKaM. 2. [IpurorosiaeHue pacTBopa COJIHM, pacuyeT MacCOBOM J0JH
PacTBOPEHHOI'O BEIIECTBA U OIBITHI C MOJY4YeHHBIM PacTBOpoM. 3- M3ydueHue cocraBa HEKO-
TOPBIX OBITOBBIX M (hapMaleBTUUECKUX MPENapaToB, COACPKAIINX ONPEACTICHHYIO OO MPHU-
MeceH, 0 UX 3TUKETKaM.

IIpakTnyeckas padora 3- [Ipurorosienue pactBopa ¢ 3aJJaHHON MaccoBOil 1ojel pac-
TBOPEHHOT'O BEILECTBA.

Tema 3.

SIBjenus, npoucxoasimue ¢ Bemecrsamu (11 4)

Paszoenenue cmeceii. Ilonarue o pasneneHun cMeceil U O4MCTKe BemlecTB. Hekotopsie
IpocTeiIne crnoco0bl pa3fAeNieHus CMeceil: MpocenBaHue, pa3aeleHue CMeceid MarHUTOM, OTCTa-
WBaHUe, AeKaHTalus, IeHTPpU(YrupoBaHUE, pa3/ielIeHUE C TOMOUIBIO EeIUTEIbHON BOPOHKH.

Qunvmposanue. DunbTpoBanue B 1a00paTOpUH, OBITY U Ha IPOU3BOACTBE. DUIBTpAT.

Aocopoyus. Tlonstue o6 amcopOIuu U agcopoOeHTax. AKTUBUPOBAHHBIN YTroJib KaK BaXK-
Helmuii agcopOeHT, ero HMCIOJb30BaHUE B OBITY, HA IPOHM3BOJICTBE MU B BOCHHOM JEJe.
VYerpolicTBO mpoTUBOrasa.

Hucmunnayus, kpucmanausayus u geinapusanue. JIUCTUIIISUSA KaK IPOLIECC BblIEIe-
HUSI BELIECTBA U3 KUAKON cMecH. JlucTumnnpoBaHHas Boja u obiactu ee npumeHenus. [lepe-
rouka Hetu. HeprenponykTel. @pakiroHHas MEPETOHKA KUIKOTO Bo3ayxa. Kpucramnuzanus
Y BBINIApUBaHUE B JabopaTopun (KpUCTaiu3aTopsl v paphopoBbie YAlIKU A1 BEIIAPUBAHUS)
U NIpUpoJeE.

Xumuueckue peaxyuu. IloHSTHE O XUMUYECKON PEAaKIIMH KaK MPOIecce IPeBpalleHUs
OJIHUX BELIECTB B IpYyrue. Y CIOBUS TEUEHUS U NMPEKPALIEHUS XUMHUUYECKUX pPEeaKIUil.

Ilpusnaxu xumuyeckux peaxyui. VI3meHeHue 1Bera, BblllaJiecHUE OcajKa, pacTBOpe-
HHE 0CaJKa, BBIJIEJICHUE rasa.

JNemouncTtpanuu. 1. [IpocenBanue cmecu MyKH M caxapHoro mecka. 2. Paznenenue
CMecH MOPOUIKOB CEphl U kene3a. 3. Paznenenune cMecu MopoukoB cephl U necka. 4. Pa3aene-
HHE CMECH BOJbI U PACTUTEIHHOTO Maclia ¢ MOMOIIBIO IeTUTEeNbHOM BOpoHKH. 5. LlenTpudyru-
poBanue. 6. dunbrpoBanue. 7. PecnuparopHeie Macku U MapJieBbie TOBSI3KH. 8. AncopOIu-
OHHbIE CBOICTBA aKTUBUPOBAHHOTO YIiis. 9. CHilMKaresib U €ro NpuMeHEeHUe B OBITY U JIETKOMH
npombinuieHHocTH. 10. [IpoTuBoras u ero ycrpoiictso. 11. [lonyueHue AUCTUIIUPOBAHHOMN
BOJIbI C TIOMOIIbIO Ja0OPAaTOPHOM YCTAHOBKHU JJi MEeperoHku >kuakocreit. 12. Komnexkuus
«Hed1s 1 HEeGTenpoaykTh». 13. Paznenenne cmecu nepmaHraHaTta U Juxpomara Kajaus CIo-
coOomM kpuctamnuzauuu. 14. BzanmoeiicTBue MOPOIIKOB jKejle3a U cepbl IPU HarpeBaHUH.
15. TlonydyeHue yriaekuciaoro raza B3auMOJEHCTBUEM MpaMopa C KHCIOTON U OOHapyXeHue
€ro ¢ MOMOUIBIO U3BECTKOBOU BoAbI. 16. KaTanuTtuueckoe pa3noxeHne nepokcuaa Bogopoaa
(kaTtanu3zaTtop — AUMOKCcUJ MapraHia). 17. depMeHTaTUBHOE pa30okKeHUE TTEPOKCUIA BO-
J0poja ¢ MOMOIIbIO KaTai a3pl. 18. KHUCIOTHBIN OrHETYIINTEND, €T0 YCTPOMCTBO U IPHH LU
nevictBus. 19. Peakmust HelTpanuzanuu okparieHHoOro (eHosndTanrenHoM pacTBopa MHIEIOYH
kuciortoil. 20. BzaumonelicTBue pacTBOPOB MEPMaHTaHaTa U AMXpoMaTa Kajlusi ¢ pacTBOPOM
cynbdurta HaTpus. 21. [lonyuenue ocagka rugpokcuaa menu (IT) unu ruapoxcuaa xxenesa(1ll)
peakuueid ooMeHna. 22. PacTBopeHUe MOJTYyYEHHBIX OCaJAKOB T'MIPOKCUIOB METAJJIOB B KHC-
note. 23. [lonyyeHue yriekucioro raza B3auMo/IeCcTBIEM pacTBOpa KapOoHaTa HaTPHs C KUC-
JIOTOH.

JlabopaTopHble onbITH. 1. M3rotoBnenue ¢unbTpa U3 QuIbTPOBaIbHONW OyMaru win
OymaxxHO# candetku. 2. M3ydeHue ycTpoicTBa 3aKUTAIKU U €€ TIaMEeHHU.

Jdomamuuii 3xcnepument. 1. Pa3genenne cMecu cyxoro MoJioka M pe4HOro necka. 2.
M3roroBieHne MapiaeBOil MOBA3KU KaK CPEACTBA UHAWBUAYAIbHOM 3alUTHI B IEPUOA DIHUAC-
muu rpunmna. 3. OTcrauBaHue B3BECH MMOPOILKA /I YUCTKU MOCY/BI B BOJIE U €€ IeKaHTalus. 4.
AncopOuusi akTUBUPOBAHHBIM YIieM KpAacsIIUX BEIIECTB MENCH-KOJIbL. 5. AxcopOrus KyKy-
PY3HBIMHM NaJIOYKaMM MapoB Naxydux BemecTB. 6. M3yueHue coctaBa M IpUMEHEHUS



CHHTETUYECKHX MOIOIIUX CPEICTB, COJIEPKAIINX IH3UMBL. 7. PaznojkeHne cMecu MUTheBOU CObI
U caxapHOW myapsl npu HarpeBaHuu. 8. PactBopenue B Bone Tabnerku acnupuHa YIICA. 9.
[IpuroroBiieHME U3BECTKOBOM BOJIbI U ONBITHI ¢ HEH. 10. B3aumonaelicTBue pactBopa nepmaH-
raHara Kajus ¢ aCKOpOMHOBOW KUCIIOTOM.

IpakTuuyeckas padora 4 (ToOMalIHKUI SKCIIEPUMEHT). BIpalirBaHue KpUCTAILJIOB COJIH.
IIpakTuyeckasi padora S. OuncTka NOBapEHHOM COJIH.
[Ipaktuyeckas padora 6 (qomaiiHuii skcrepuMenT). Koppos3us MeTanios.

Tema 4.
Paccka3bl mo xumum (34)
Vuenuuecrxas kongepenyus «Bvioarowuecs pycckue yuenvie-xumuxuy. JXu3Hpb u nes-

tenbHOCTh M. B. Jlomonocoga, [I. 1. MenaeneeBa, A. M. bytneposa.

Konxypc coobwenuii yuawuxca «Moe atobumoe sewgecmeoy. OTKphITHE, TTOTYYCHUE U

3HAUCHHUC BBIGpaHHBIX ydalmuMucs BCIICCTB.

Konkypc yuenuuecxkux npoexmos. ccnegoBanus B 00JaCTH XUMHUECKUX peakLuii: ¢o-

TOCHUHTC3, TOPCHHUEC U MCIJICHHOC OKHUCIICHUC, KOPPO3HA MCTAJIJIOB U CIIOCOOBI 3alIUThI OT HEC,
ApYyrue peakiuu, BLI6paHHBIC ydamuMucH.

IIpakTHyeckne padoTsbl

Ne Ha3panue npaktuyeckux pador
p.p.
1 3HaKOMCTBO € 1abopaTopHbIM 000pynoBanueM. [IpaBuna 6e3omacHoCTH npu paboTe B
XUMHUYECKOM KaOuHeTe (J1TabopaTopun).
2 Habmonenue 3a ropsiweii cBe4oid. Y CTpoicTBO ciupToBKU. [IpaBuia paboTel ¢ Harpesa-
TEJIbHBIMU [TPUOOpaMHU.
3 [TpuroroBieHre pacTBOpa ¢ 3aJaHHOW MacCOBOH J10J1ei paCTBOPEHHOI'O BEIllECTRBa.
4 JlomManHuil SKCriepuMeHT. BolpamuBaHue KpUCTAIIIOB COJIU.
5 OumncTKa MOBAPEHHOM COJIH.
6 Jomamauii akcniepumeHT. Koppo3us Metanios.
TEMATHUYECKOE PACHPEJAEJIEHUE YACOB B 7 kaacce.
Ne Pa3gensl, TeMbI KomngectBo yacos
/1
npuMepHas pabouas
1. XHMHUS B LICHTPE €CTECTBO3HAHUS 11 12
2. MarteMaTuuecKie pacueTsl B XUMUHU 9 9
3. SBiIeHUsI, TPOUCXOISIINE C BEIIECTBAMU 11 11
4. Pacckaspl 10 XUMUHU 3 3
S. Pesepn 1 0
Hroro: 35 35
5. KajsengapHo-TeMaTH4ecKoe IJIAHNPOBaHMe 7 Kjace
HanmeHnoBanue Ne HaunmeHoBaHue XapaKkTepuCcTHKA OCHOBHBIX JAunarnocruye-
pas3aena Kypca | ypoka TeMbI YPOKa BH/IOB JIeSITEJIbHOCTH 00y4aro- CKHUIl HHCTPY-

Iuxcs (Ha ypoBHe y4eOHBIX MEHTapHuH
AecTBUil)




1. Xumusga B
LEeHTpe ecTe-

CTBO3HAHUSA
(12 u.)

XUMHA KaK 9acTh
€CTEeCTBO3HAHUS.
[Ipenmer xumum.

-OMPENEISIOT OHATHUS: «XUMUS»,
«TpeIMeT eCTECTBO3HaHMEY. Pac-
KpPBIBAIOT 3HAYECHUE XUMHYECKUX
3HAHUM B COBPEMEHHOM JKU3HH.
OneHuBaroT posib XUMUYECKON
HayKH B )KU3HHU OOIIECTBA

Tekymuii: TecTt

Habmronenne u - OIPEACIISIOT MOHATHS: «MeToAbl | Tekymuii: Oe-
HKCIIEPUMEHT KaK | UCCIIEJIOBaHUS», «HAOIIOIEHUEeY», | cela
METO/Ibl U3YUEHUSI | «IKCIIEPUMEHTY, «U3MEPEHUEY.
€CTECTBO3HAHUSA U | - XapaKTEPUCTHKA OCHOBHBIX Me-
XUMHH. TOJIOB UCCJIEZIOBAHUS B XUMUH.
[TpakTrueckast -pabora c nabopatopasiM o0opy- | IIpakTudeckas
pabota Nel « 3Ha- | TOBaHMEM U HarpeBaTEIbHBIMU pabora Nel
KOMCTBO ¢ 1a00- | mpuOopaMu B COOTBETCTBHH C
paTopHBIM 000pY- | MpaBHJIAMH TEXHUKH OE30TacHO-
noanuem. [Ipa- | ctu
BUJIA TEXHUKU - BBITIOJIHEHUE MPOCTEHUIINX TIpHe-
0€e301acHOCTH MOB 00palleHus ¢ J1abopaTOpHbIM
o0opynoBaHueM: ¢ 1aboparop-
HBIM IITaTUBOM, CO CIUPTOBKOM
- pabota ¢ yueOHUKOM, paboyeit
TETPaJIbIO.
IIpakTnueckas -U3y4ar0T YCTPOMCTBO ciupTOBKM | IIpakTHueckas
pabota Ne2 U CTPOEHHUE IUIAMEHU pabota No2

«HaOmronenue 3a
rOpsIILIEN CBEYOM.
YcTpolcTBo U pa-
00Ta COMPTOBKH»

- pabota ¢ yueOHHKOM, paboueii
TETPaJbI0 U AUTAKTUYECKUMU Ma-
TepHaIaMH.

MopenupoBanue | - 3HAKOMATCS ¢ METOAOM MoJenu- | Monenu u3 mia-
poBaHUsA CTUJIMHA
-MOJIEJIUPOBAHUE ATOMOB U MOJIE-
KyJ
XuMu4yeckue - 0TpabaThIBAIOT HaBBIKK paboThl | Tekymuit ycr-
3HaKk# U op- C TEKCTOM y4eOHHKA HBIN OIIPOC,
MYJIbI -ONPENCIIAIOT MOHATHS «XUMUYE- | KapTOUKH, JUK-

CKHU 3HaK, WX CUMBOJI»
-0TpadaThIBAIOT HABBIKH COCTaB-
neHus popmyi

-OIHUCHIBAIOT (POPMBI CYILIECTBOBA-
HUSI XUMHUYECKOTO JIEMEHTA

TaHT

XuMmus u ¢pusrka

-00BSICHSIIOT CYIIIHOCTh XUMUYE-
CKUX SIBJICHUH (C TOUKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHUS)
Y MX TIPUHIMIIAAIBHOE OTINYNE
0T (PU3NYECKUX SBICHUM

Texymmit ycr-
HBIH OIIpocC, pa-
6ota B TeTpaau
C IIEYaTHOU OcC-
HoBoM. Camo-
CTOATEIbHAS
pabota Nel




ArperaTHble CO-
CTOSIHUS BEILIECTB

-3HAKOMATCA C arp€raTHbIM CO-
CTOSIHHUEM BEUICCTB

Texymui: ycr-
HBII OITPOC

9 XHUMHA ¥ Te0rpa- | pacCMaTpUBAIOT I'€OJIOTUYECKOe Texymui: ycr-
bus CTpOCHHE IJIaHEeThl 3eMJIs, AJIp0, | HbIH
MaHTHs, TuTocdepa; FIEMEHTHBIM | OTPOC, Kap-
COCTaBOM I'€0JIOTUYECKUX YacTe | TOUKH,
TJTAHETHI
10 Xumus ¥ OMOJI0- | - pa3IMyaroT OpraHnydeckue u He- | Pabota ¢ kHU-
rus OpPraHUYECKUE BEIIECTBA, BXOIs- oM, TEKyIun
1€ B COCTAB KJIETKH. YCTHBIH OIpoC
- CTaBAT OMOJOTUYECKHE IKCIICPH-
MEHTBI 110 U3YyYEHHUIO XUMUYe-
CKOTO COCTaBa KJICTKU
-TIOHsTHE POTOCHUHTE3, 0OBIC-
HSIOT POJIb XJopodunia B GpoTo-
CUHTE3€e
-OIPENENSAIOT C OMOJIOTHYECKOE
3HAYEHUE KUPOB, OCIIKOB, YIIIEBO-
JIOB, BATAMHUHOB
11 KauecTtBeHnsie -OIpe eS0T TOHATHUS O Kaue- Boinonnenue
PCaKIUU B XUMUHU | CTBEHHBIX PEaAKIIHSIX 1a00paTOPHBIX
-IPOBOJIAT KaYECTBEHHBIE Peak- OTIBITOB
MU Ha KUCIIOPO U YIIICKUCITBIT
ra3, H3BeCTKOBYIO BOJY
12 O06o011eHre 1 ak- | -MIOBTOPSIIOT OCHOBHBIC MOHATUSL | PaboTa ¢ kHu-
Tyalu3alus 3Ha- | U3YYCHHOW TeMBbl TOM, TeCT.
HU M0 TeMe Pabora B TeT-
«XUMHUS B LIEHTPE panu c medar-
€CTECTBO3HAHUSA HOW OCHOBOU
2. MaTemaru- 13 OtHOCUTEIBHAS - OIIPENEIAOT NOHATUSA OTHOCH- Tekymmii: ycr-
yeckKue pac- aTOMHas U MOJie- | TellbHas aTOMHAas U MOJIEKYIIsp- HBII OTIpOC,
4eThl B XUMHHU KYJISIpHasi MacChl. | Has MaccChl TECT.
9 4.) -BBIYUCJISIIOT OTHOCUTEIBHBIE MO-
JIEKYJISPHBIE MACCHI.
14 MaccoBas nons - OIPENENSIFOT MacCOBYIO AOMI0 B | TeKymuid: yct-
DJIEMEHTA B CIIOK- | XUMHYECKUX COSTMHCHUSIX HBII OTIPOC, pa-
HOM BEII[ECTBE -OMpenenstoT GOPMYIbI CIOK- 00Ta c KHUTOH,
HOTO BEIIECTBA M0 U3BECTHBIM TETPAJIbIO HA
MacCCOBBIM JOJISIM DJIEMEHTOB nevYaTHo oc-
HOBE
15 YucThle BelecTBa | - KIacCUPUIHMPYIOT CMECH Pabora ¢ Terpa-
U CMECH -TIPOCIICKUBAIOT JIOTHYECKYIO 1Ie- | JbIO Ha Ievat-
MOYKY OHATHIN: «PU3NYECKOE HO OCHOBE, pa-
TEJIO»- «MaTepHall»- «BELIeCTBO» | 6oTa ¢ yueOHuU-
KOM
16 O0ObeMHas 101 - 3HAKOMATCS C IIOHSATHEM «OOBb- Pemenue 3amay

ra3da B CMECH

CMHas JOJIA»




- pEelIaoT 3a/1a4u Ha OTpeere-
HUE 00BEMHON 10JIU
- U3yYarOT COCTaB BO3yXa

17 Maccosas nons -OIpEeeNsIOT MOHATUS «KOHILIEH- | CaMoCTOsTeNb-
BEIIIECTBA B pac- | TPalUs», «PACTBOPUTEIIbY, «pac- | Has pabora Ne2
TBOpE TBOPEHHOE BEILLIECTBOY. Pemenue 3amnau
-pelIaoT 3a/1a4u C UCII0JIb30Ba-
HUEM TOHATHUS «MaccoBas A0
BEILIECTBA B pACTBOPE
18 [TpakTrueckast -peuiaioT 3a/1a4u, NPUTOTaBIH- Boinmonusitor
paborta Ne3 BAIOT PaCcTBOP C 33JJaHHOI Macco- | MPaKTHUYECKYIO
«[IpuroroBieHue | BOil 10oyiel paCTBOPEHHOTrO Belle- | padoTy
pacTBopa c 3a/laH- | CTBa
HOI MaccoBOM
JIOJIEN pacCTBOPEH-
HOTO BEILIECTBa»
19 MaccoBas nons -OIpeIeSI0T OHATHE « MACCO- Texymuii: yct-
npumecen Bast 10JIs1 IPUMECEN» HBIN OIIpOC
- pElIaloT pacueTHBIC 3a/1a4u
20 Pemenuie 3anay u | -peniaroT 3a1a4u C UCIIOJIb30Ba- Pemenue 3anau
YIIPAKHEHUM 110 HUEM IIOHATHH « MaccoBas A0JIs
TeMe «MaTtemaTH- | IpUMeceid, «MaccoBasi A0S Bellle-
YEeCKHUE pacieThl B | CTBA B paCTBOPE», «00OBEMHAS
XUMHID) JIOTISD»
21 KoHTposbHas pa- | -pemaroT 3a/1a4u ¢ UCIOJIb30Ba- Brmonnstor
0oTa o Teme HUEM TMOHATUM « MaccoBasi A0Js KOHTPOJIbHYIO
«Maremaruue- MIpUMecei, «MaccoBas 1015 Bellle- | paboTy
CKHE pacyeTsl B CTBa B pacTBOpPE», «00BEMHAs
XUMU) JIOJISD
3. SIBaenns, 22 Paznenenue cMe- | -ompeAensaoT ClIOCOOBI pasiese- Pabora B Ter-
NpoucxXoAsime ceil. CriocoOb1 HUS cMece paau c revart-
¢ BellleCTBaMM pazzeneHus cMe- HOHN OCHOBOM,
(11 4. ceil: punbTpoBa- nabopaTopHbIe
HUE. OTIBITHI
23 Paznenenne cMe- | -ompenensioT MOHATHE « aAcopO- | mabopaTopHbIe
ceil. AacopOmust. | Ius». OIIBITHI
- OINPEAEIISIOT CBONCTBA aKTUBU-
POBAHHOTO YTJIsi
24 JucTuniasmus u -ONPEAENSIIOT MOHATUS «IUCTUII- | Tekyumii: yct-

MeperoHKa

TSNS, I TIEPETOHKAY, «KPH-
CTAITU3AIUs», «BBIMTAPUBAHUE)
-yCTaHaBJIMBAIOT TPUIHMHHO-
CJIEJICTBEHHBIE CBSI3U MEXKITY

HBIW OIPOC.
JlemoHcTpanu-
OHHBIN OMBIT




(¢u3NYeCKUMHU CBONCTBAMHU Be-
IIECTB U CrIoco0aM paszfieeHus
CMECH.

25 IIpakTnueckas -BBIIIOJIHAIOT IPAKTUYECKYIO pa- Jomannuii 3kc-
pabota Ne4 «BbI- | 60Ty «BbIpanBaHUE KpUCTaJ- HNEPUMEHT
pamBaHue Kpu- | JIOB»

CTaJIJIOB COJIM» - OIpeneNstoT GopMmy , IIBET, pa3-
Mep KpHUcTasia.

26 [TpakTrueckas -paboTaroT ¢ 1abopaTopHbIM 000- | BeimonHeHue
pabota Ne5 PYAOBAaHHEM M HArpPEBATEIIbHBIMU | IPAKTUYECKOU
«OuucTka noBa- | mpuOOpaMu B COOTBETCTBHUHU C paboThI
PEHHOM conm» MpaBUJIAMU TEXHUKU 0€301acHO-

CTH

-Ha0JII0/1a10T 32 SBJICHUSIMH, TIPO-
UCXOJSIIMMHU C BEIIECTBAMU

- OTHMCHIBAIOT XMMUYECKHIA IKCIIE-
PUMEHT

27 XUMHUYECKHUE pe- | -ONpeAeNsaIoT NOHIATUS «XxuMuye- | Pabora ¢ yueO-
aKIUU. YCIOBUSL | CKas peakius», «peakius rope- HUKOM, YCTHBIN
NPOTEKaHUS U HUS, YIPABICHUE PEAKLIUIMH I0- | OTPOC
MPEKPALCHUS XU- | PEHUS
MHUYECKUX PeaK-

WM.

28 [TpusHaku xumMu- | -HAOIIOJAOT U ONUCHIBAIOT IpU- | Pabora B TeT-

YEeCKUX PEaKIUil | 3HAKHU U YCIOBUS TEUEHUS XUMHU- | PaJiU C ImevaT-
YECKHUX PEaKLUU, JEIA0T BBIBOABI | HOM OCHOBOM.
Ha OCHOBaHUU aHalu3a HabIoIe-
HHM 33 SKCIIEPUMEHTOM.
- OTPEEISAIOT MOHATHUS « KaTallu-
3aTOpbI», « (PepMEHThI»

29 [TpakTuyeckas - OMPEAEIAIOT MOHITUS KKOPPO- JlomaiHuit 3Kc-
pabota Neb6 3US» HNEPUMEHT
« M3ydenue Kop- | -IPOBOJSAT OMBITHI MO U3YUECHUIO
PO3HH JKeJIe3an rpolecca KOppo3HH JKenes3a

30 O06o011eHne U aK- | -BBINOJHSIOT 33aHus 1Mo TeMe « | [loaroroBka k
Tyanu3anus 3Ha- | SIBIeHus, MPOUCXOAAIINE C Belle- | KOHTPOJIbHOU
HUM 10 Teme «SB- | cTBaMu» pabote
JICHUS, TIPOUCXO-

JSIIIKE C Belle-
CTBaMM»

31 KonTposnbenas pa- Brinosninenue
60Ta 1o Teme KOHTPOJIbHOM
«SIBnenus, mpo- paboThI
UCXOJIAIINE C BE-

HIECTBAMHI»

32 O6o06maromui -000011eH1e MaTepHrala Kypca [TucsmeHHbIiH

YPOK. XUMHH 7 Kiacca U YCTHBIN

oIpoc




4. Paccka3sbl 1o 33 « Brrmarommuecs -paboTa ¢ TOTOTHUTEIHLHOUN TUTE- coo01eHus

xumuu (3 4.) PYCCKHE yUEHBIE | paTypOl U UHTEPHET pecypcamu
— XUMHUKH
34 Konkypc co06- | -paGoTa ¢ TONOJHUTEILHOM JINTE- COO0IIICHUS

LIEHUH ydaluxcsl | paTypol U HHTEPHET pecypcaMu
«Moe nmrobumoe | 00 OTKpBITUH, ITOJYYEHUN U 3HA-
XMMHUYECKOE BE- | YEHUH BBIOPAHHOI'O XUMUYECKOTO

LIECTBO» BELIECTBA

OIMUCAHUE YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA
Cnmcok 10M0JTHUTENbHOM JINTEPATYPbI:
1.I'abpuensan O.C. Hunapesa ['.A. Xumus. Meroanueckoe nocodue K NponeaeBTHIECKOMY
kypcy O.C. I'abpuensna, U.I'. OctpoymoBa, Axnebununa A.K. « Xumusa. BBonuslii kypc. 7
kiacc.» M.: [Ipoga. 2010 .
2. Amuk6epona JL.FO. 3anumarensHas xumusi: KHura Ju1s yqamuxcsi, yauTene u poauTenei.-
M.: ACT-IIPECC, 2005 r.
3. Wrpemmnep .M. [Tuuyruna I'.A. lunaktuueckue Urpsl npu ooydenun xumun. — M.: JIpoda.
2004.
4. B.B. Epemun, A.A. [Ipo3nos, B.B.JIynun Xumus 7 knacc, BBE€HUE B IPEAMET.
DJIeKTPOHHbBIE Pecypcehl:
Moy 3J1eKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB «Xumus» (http:/fcior.edu.ru)
Marepuansl eIUHON KOJUIEKITNHN UG POBBIX 00pa30BaTEIbHBIX PECYPCOB
(http://school/collection.edu.ru)
MartepuajibHO-TEXHHYECKOE OCHAIIIEHNE 00PA30BATEIbHOIO NpoIlecca
IleuaTHble mocOOM:
1)  Tabnumna «[leproanyeckas cucreMa XUMHUECKUX dyieMeHTOB J[.11.MenneneeBay,
2)  Ttabmuna «IIpaBuia TEXHUKH OE30MACHOCTHY,
3)  Tabmuna «PacTBOPUMOCTH KHCIIOT, OCHOBAHHIN M COJICH B BOJICY;
4)  xomrutekT Tabmui «Havana xumun;
5)  KapTOYKH C TECTOBBIMU 3a/IaHUSIMH;
6)  HHCTPYKTHBHBIC KAPTOUKHU JJIS JAOOPATOPHBIX M MPAKTHUECKHUX paboT.
TexHu4veckue cpeacTBa o0yyeHus :
1. xommbroTeED;
2. MYJBTHMEIUHHBIA TPOEKTOP;
3. TPOEKIIMOHHBIN dKpaH.
Y4yeOHo-npaKkTHYECKOE U YUeOHO-/1a0opaToOpHOEe 000py/10BaHNe:
1)  HaOop aTOMOB JJIsi COCTABJICHUS MOJICIICH MOJIEKYJI, MUKPOCKOII, J1a0OpaTOPHBIH IITATUB C
MPUHAJICKHOCTSIMH, IITATUB JIJIs TPOOUPOK, TPOOUPKOAECpIKATENH, CITUPTOBKA, BOPOHKA, XUMHU-
yeckue crakanbl Ha 50, 100, konObl, NenuTensHas BOPOHKA, MEPHBIC IIMIMHIPHI, TPOOUPKH,
CTYIKa C IECTUKOM, BBITIAPUTEIIbHAS Yalllka, TEXHUIECKHUE BECHI C Pa3HOBECAMHU
XuMH4YeCcKHe PeaKTHBbI U MAaTepHaJIbI:
1)  KHCIOTBI: COJSTHAsI, CepHAsi, YKCyCHasl, TMMOHHast, aCKOPOMHOBAST,
2)  OCHOBaHWS: TMJIPOKCHUJ HATPUs, TUAPOKCH] KallUsl, U3BECTKOBAs BOJIa,
3)  MeTayIBl: ATIOMUHHM, IIMHK, XKEJIe30, ME/Ib;
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4)  HeMeTaJUIbl: KUCIOPOJ, Cepa, HOI;

5)  coum: mepMaHraHat Kaiuus, AMXPOMAT Kaius, cyabput Hatpus, xiopun xenesa(Ill), kpac-
Hast KpoBsiHast coiib, FeSO4, KMNO4, (NH4)2Cr2.07, Ca(OH)2, kene3o (cTpyskka), cepa (opo-
II0K);

6)  mepokcua BOJOPO/A, THOKCHU MapraHIia;

7)  STWIOBBIH CIHPT;

8)  HMHIMKATOPBI: METHJIOBBIM OPaHKEBBIi, TAaKMYC, (heHOI(DTaICHH, YHIBEPCATbHBIN;

9) wmarepuaibl: MpaMop, MaIIMHHOE Maciio, He()Th, AKTHBUPOBAHHBIN YTOJib, YSPHHJIA, 3aTPsI3-
HEHHas MOBapeHHasl COJlb, BOJA, YepHas TYIIb, PAHUT, CEMEHA MOICOTHEYHUKA U TPELKOr0o
opexa, (QuIbTpoBaNTbHAsI OymMara, pEYHON TECOK.

Koanexknun:

1)  KOJIEeKIMS MHUHEPAIOB (JIA3ypHUT, KOPYH]I, XAJIbKOIIUPUT, (IIFOOPUT, TAIIUT);

2)  KOJUICKIMSI TOPHBIX MOPOJ (TPaHUT, pa3indHbie (POPMbI KAIbIUTa — MEJ, MPaMop, H3-
BECTHSK);

3)  KOJUIEKIHS TOPIOYHX UCKOMAEMbIX (HE(Th, KAMEHHBIH yrojib, CIAHIBL, TOP]);

4)  KOJUICKLUS Pa3JIMYHBIX BUIOB MpaMopa U M3JIeJIUi U3 Hero;

5)  xosmrekius « MUHepasbl ¥ TOPHBIE TOPOIBIY;

6) xomnekuus «HedTh U MPOAYKTHI €€ mepepadoTKu»;

7)  KOJUICKIUS OBITOBBIX CMECEH;

8)  xomnekus «CTEKISIHHBIC M ATFOMHUHUCBBIC U3ICITUS;

9)  KOJUIEKIHsI KPHCTAUIMIECKUX H aMOP(HBIX BEIIECTB U M3EIIUI U3 HUX

IIpuioxenns
IIpuMepHBIE TEeMbI 10KIA10B YYALIMXCH
1. Yue6a M.B.JlomonocoBa B Mockse (1731— 1735).
2. Bxiag M. B. JIoMmoHOCOBa B pa3BUTHE XUMHH.
3. IlepeBox Ha coBpeMeHHBINH pycckuil s3bIK qokiana M.B.JlomonocoBa «CroBo O Moyib3e XU-
MUU», B IyOJIUYHOM coOpanuu MmnepaTopckoil akageMun Hayk ceHTs0ps 6 aus 1751 r., roo-
penHoe MuxaniaoM JIOMOHOCOBBIMY.
4. M. B. JIoMOHOCOB 0 10JIb3€ CTEKJIA.
5. M. B. JlomoHOCOB — OCHOBatesb MepBOi XuMu4eckoii Jaboparopuu B Poccun.
6. Kpyr nayunsix uatepeco M. B. JlomoHOCOBa.
7. 1. 1. MenieneeB — y4eHbIH ¢ MUPOBBIMH 3aCIyraMu.
8. 1. 1. MenneneeB — opraHU3aTop U MEPBBIA AUpeKTop [ TaBHOM manaTel Mep U BECOB.
9. 1. 1. MenieneeB — Mcciae10BaTeNlb BO3yXOIIaBaHUSI.
10. . 1. MenneneeB — coznaresb 0€3pIMHOTO TOPOXa.
11 dpy3es u komteru 1. 1. Menneneesa B chepe HaykH, TEXHUKU U KYJIBTYpBI.
12. MexayHapoaHble KOHTAKTHI B ipu3HaHue 3achyr [. . Menaeneesa.
13. YBaeuenus JI. . Menaeneena.
14. Umenewm [1. 1. MenneneeBa Ha3BaHHI...
15. Anexcanap Muxaitnosuu byTiepoB — 3ameydaTesIbHbIA PYCCKUI XUMUK.
16. A. M. ByTiepoB — BBIIAIOMIUICS OHOJIOT.
17. py3ss u komneru A. M. byrneposa.
IIpumepHbIe TeMbl co001eHNH «MOE 1I00UMOoe BelecTBO.
. Anmas.
. AMMUax.
. bopHas kucinora.
. 'maybepoBa coJib.
. InepTHBIE ra3sl.
Hon.
. Manaxwur.
. Mpamop.

ONO U WN P



9. Ilepekuch Bosopoa.
10. Ilepmanranar Kasusi.
11. IurseBas coxa.
12. TloBapeHHas COJb.
13. Caxapos3a.
14. Yraexkucinelii ras.
15. VkcycHas kucioTa.
16. DTri0BBIN ciupT



