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1.Ilmanupyemble pe3yibTAThl OCBOCHHUS Y4eOHOI0 mpeaMeTa.

JInuHOCTHBIE pPe3yJIbTAThI.

VY BBEINYCKHHKA 6VI[VT C(bODMI/IDOBaHBIZ

1) YyBCTBO TOPAOCTH 32 POCCHUMCKYIO XMMHUYECKYIO HAyKy, TYMaHW3M, OTHOLICHHE K
TPYAY, EICYCTPEMICHHOCTD;
2) (dbopMHpoOBaHKE IIEHHOCTH 3JJOPOBOTO M 0€30MaCHOTO 00pa3a KU3HU; YCBOCHUE MPABHII

WHJUBUIYaIbHOTO U KOJUIEKTUBHOIO 0€30IaCHOTO MOBEICHHS B YPE3BBIYANHBIX CUTYALUSX,
YIPOKAIOUIUX KU3HU U 3J0POBBIO JIFOJCH;

3) yYMEHHUE YIpaBisiTh CBOCH MO3HABATENbHON JEATEIbHOCTHIO;

4) (hopMHpPOBaHHE OCHOB 3KOJIOTHYECKOH KYIbTYPHl, COOTBETCTBYIONIEH COBPEMEHHOMY
YPOBHIO 3KOJOTHYECKOTO0 MBIIUICHHS, Pa3BUTHE OMNbITA 3KOJOTMYECKH OPHUEHTHUPOBAHHOU
pedIECKCUBHO-OLIEHOYHOHN ¥ IPAKTUYECKON ACATEIHLHOCTH B )KU3HCHHBIX CUTYAIUIX .

MeTanpenMeTHMe pe3yJdbTaThbl

Yy BBIITYCKHHUKA 6VI[VT Cd)ODMI/IDOBaHBII

1) YMEHHE CAMOCTOSTEIHHO OTPEICIIATh IEIM CBOETO O0yUEHUSsI, CTABUTh U (DOPMYJIMPOBATH
uisi ce0s HOBbIE 3a7aud B yu€0e U TMO3HABATEIbHOW JESTEIBHOCTH, Pa3BHUBaTh MOTHUBBI U
MHTEPECHI CBOCH MO3HABATEIBLHOU IESITEIBbHOCTH;

2) YMEHHE CaMOCTOATEIbHO IUIAHUPOBATh IIYTH JIOCTHIKEHHUS LieJieil, B TOM YHCIe
anbTepHATHUBHBIC, OCO3HAHHO BBIOMpATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEHICHHS YYeOHBIX U
[M03HABaTENIbHBIX 3a/a4;

3) YMEHHE COOTHOCHUTH CBOM JICHCTBHUS C IUIAHUPYEMBIMU pe3yJbTaTaMU, OCYIIECTBISTH
KOHTPOJIb CBOCH JESATEIILHOCTH B TPOIECCE JOCTIKEHUS Pe3yibTaTa, OMPENeNsTh CIOCOOBI
NENCTBUI B paMKaX MPeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM ACHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH;

4) YMEHHE OIEHUBATh MPABUWJIBHOCTh BBHITIONHEHUS Yy4eOHOW 3aja4yM, COOCTBEHHBIE
BO3MOXKHOCTH €€ pEeLICHNUS;

5) BIIaJICHHE OCHOBAMHU CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATHUS PEIICHUI U OCYIIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOM M MTO3HABATEILHOM €SI TEILHOCTH;

6) YMEHHE OIpeNeNsaTh MOHATHS, CO3/[aBaTb OOOOIICHMsS, YCTaHABIMBATh aAHAJIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIIFHO BBIOMPATH OCHOBAHUS M KPUTCPUU JUIS KiaccupHKaIum,
yCTaHABIMBaTh MPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE paCCYXKICHHE,
YMO3aKJTFOUeHNE (MHIYKTUBHOE, JISTYKTUBHOE H 110 AaHAJIOTHH) H JICJIaTh BBIBO/IBI,

7) YMCHHE CO3/1aBaTh, IPUMCHATL U Hp606pa3OBBIBaTB 3HAaKN U CUMBOJIbI, MOJCIIN U CXCMbI
AJI pCIICHUA y‘-I€6HI>IX 1 IMO3HAaBaTCJIbHBIX 3a7a4,
8) YMCHHEC OpPraHu30BbIBATb yqe6Hoe COTPYAHUYCCTBO U COBMCCTHYIO JCATCIBHOCTHL C

YUHUTEJIEM U CBEPCTHUKAMU; pad0TaTh WHAUBUYAILHO U B TPYIINE: HAXOIUTh O0IIee pelieHne u
pa3pemniaTh KOHQIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIINI U yuéTa HHTEPecoB; (hOPMYITHPOBATh,
apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHE;

9) YMEHHE OCO3HAaHHO HCHOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJaudei
KOMMYHUKAITUU JJI1 BBIPAKEHUSI CBOMX YYBCTB, MBICICH M TMOTPEOHOCTEH; TUTAHHUPOBAHUS U
pEryJiliui CBOEH NESITENbHOCTH; BIIAJCHUE YCTHOM M NHCBMEHHOW PEYBI0, MOHOJIOTMYECKOU
KOHTEKCTHOM peublo;

10)  ¢opmupoBaHMEe W  pa3BUTHE  KOMIIETCHTHOCTH B  OOJIACTH  HCIIOJIb30BaHUS
WH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;



11)  ¢opmupoBaHWE W pPa3BUTHE SKOJOTMYECKOTO MBINUICHUS, YMCHUE NPHUMEHSTH €ro B
MIO3HABATEIIbHOM, KOMMYHUKAaTUBHOW, COLMAIBHOM TMpakTHKEe U  NpoecCHOHATHLHON
OpHUEHTAIINH.

IIpenmeTHble pe3yJibTaThI.

VY BBEINYCKHHKA 6VI[VT C(bODMI/IDOBaHBIZ

1) MMOHMMAaHHE POJIM XUMUU B JKU3HH YE€JIOBEKA U OOIIECTBA, )KUBOU U HEXXUBOU MPUPOJIE;

2) (hopMUpOBaHHE TIEPBOHAYAIBHBIX TMPEICTABICHUN O BEIIECTBAX, WX MPEBPALICHUSIX U
MIPaKTUYECKOM ITPUMEHEHUU;

3) OBJIQJICHUE TOHATUMHBIM allapaToM XUMHH: XHUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYIIA,

OTHOCHUTEIIbHAsd aTOMHas MW MOJCKYJIsIpHasd MacChl, BCHICCTBO, (I)I/ISI/ILICCKI/IC N XUMHYCCKHEC
SABJICHUSA, XUMHWYCCKAA pCaKIUs,

4) BJIaJJCHHUEC CUMBOJIMYCCKHUM S3bIKOM XHUMHUH: CUMBOJIBI XUMHWYCCKUX 3JICMCHTOB, (bOpMan)I
XUMHUYCCKUX BCHICCTB,
5) OCO3HAaHME OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHYECKOMH HAayKH KakK obnactu

COBPECMCHHOI'0 €CTCCTBO3HAHHA, XUMHUYCCKUX HpeBpaHICHI/Iﬁ HCOPTaHUYCCKUX U OPraHNnYCCKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHM KUBOUW U HEXXUBOU MPUPOJIBI;

6) OBJIQJICHME OCHOBAMHU XHMMHYECKOM T'PAMOTHOCTH: CIHOCOOHOCTBIO aHAIM3UPOBATh H
O00BEKTHBHO OIICHUBATH >KU3HEHHBIC CUTYallMH, CBSI3aHHbIE C XMMHEH, HaBbIKaMH 0€30I11acHOTO
06paHICHI/IH C BCIICCTBAMHU, HUCIIO0JIb3YCMbIMU B HOBCCI[HCBHOﬁ JKU3HH; YMCHHUECM aHAJIM3UPOBATH
U IUIAaHUPOBATh SKOJOTMYECKH O€30MacHOe MOBEIEHHUE B IENSIX COXPAaHEHUS 3J0POBbS U
OKpYKaroIlEeH Cpeibl;

7) MpUOOpETEHUE OMbITa HCIOJIb30BAaHUS PA3IMYHBIX METOJIOB HW3YYEHHUS BEILECTB:
H&6JIIOI[CHI/I$I 3a UX NPCBpAlICHUAMH IIPU MMPOBEACHHUHN HECIIOKHBIX XUMHUYCCKHUX SKCIICPUMCHTOB
C UCIOJB30BaHUEM JIA00PATOPHOTO 00OPYIOBaHUS U TPUOOPOB; (HOpMHUPOBAHHE MPEACTABICHUN
0 3HAYECHHUU XUMHYECKOHU HAayKH B PCHICHUU COBPCMCHHBIX 3KOJOTMYCCKHUX HpO6JIeM, B TOM
qrclie B MPeJOTBPAIICHUN TEXHOTCHHBIX U IKOJIOTUYECKUX KaTacTpod.

BrInycKHUMK Hay4YuTCA:

® OIMCHIBATh CBOMCTBA BEIIECTB, BHIIEIASA UX CYIIECTBEHHbIE TPU3HAKH;

® XapaKTepU30BaTh BELIECTBA II0 COCTAaBy M CBOWCTBaM, YCTaHABJIMBATh HPUYUHHO-
CJIEICTBEHHBIE CBSA3HM MEKIY JAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

® pacKpblBaTb CMBICI OCHOBHBIX XUMHUYECKHX TIOHSATUH «aTOM», «MOJIEKYyJIay,
«XUMHUYECKHUI DIIEMEHT», «IIPOCTOE BEILECTBO», «CI0XHOE BELIECTBO», UCIOJbB3YS 3HAKOBYIO
CUCTEMY XMMMHH;

e 11300pa)kaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (HOPMYIT;

® BBIUNCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO MAacCy BELIECTB, a TAKKE MAacCCOBYIO JIOJIIO
XUMHYECKOI'0 2JIEMEHTA B COCMHEHMSX I OLIEHKH X MPAKTHYECKON 3HaUMMOCTH;

e OOBACHATH CYTh XHUMHUYECKHX IPOIECCOB M HX MPUHIMIHAILHOE OTIUYHE OT
bu3nuecKux;

® Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMHUUECKUX PEaKIIMIA;

® BBISIBIISITH B MPOLECCE IKCIIEPUMEHTA MPU3HAKH, CBUIETEILCTBYIOIIME O MPOTEKaHUU
XUMHUYECKON PEaKIINH;

® [IPUTOTOBJISITH PACTBOPBI C ONPENETEHHON MAaCCOBOM J10JIEN paCTBOPEHHOTO BEUIECTBA;

® [IPOBOJUTH HECJOKHBIE XUMUUYECKUE OMBITH U HAOMIOEHUS 32 U3MEHEHUSIMH CBOICTB
BEIIECTB B IMpoIlecce HMX MPEBpaIleHUi; COOII0AaTh MpaBWiia TEXHUKH O€30MacHOCTH NpHU
MIPOBEJICHUH HAOIIOIEHUN U OIBITOB;




® IPOBOAMTH CAMOCTOSITEIbHBIM MOUCK XUMHUYECKOW MH(pOpPMAIMN C HCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONYJISIPHBIX M3/1aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
HuTepHeTa); UCTIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH.

Buinycknux noayuum 603mMOoHCHOCHb HAVHUMbCA:

® 2DAMOMHO 0OPAWAMBCA C BEUYeCMBAMU 8 NOBCEOHEBHOU HCUSHU,

® 0co3HaABAMb HEoOX0OUMOCMb  COONIOOEHUs. NpAUIl  IKOJ02UYecKU 0Oe30nacH020
nosedenst 8 OKpycaroujeli npUpooHoll cpeoe;

® NOHUMAMb CMBICT U HEO0OXO00UMOCMb COOM0OEeHUsT NPEONUCAHUL, NPeoNdeaemMblX 8
UHCMPYKYUAX NO UCNOTIB308AHUIO TEKAPCME, CPEOCE ObIMOBOU XUMUU U OP.,

® UCNONBL306aAMb NPUOOPEemENHble KII0Uesble KOMNEMeHMHOCMU NpU  8bINOJIHEHUU
MBOPUECKUX NPOEKMOB NOCEAULCHHBIX OMKPLIMUIO, NOJYUEHUIO U NPUMEHEHUI) 8eUjeCm 8,

® pazeueamsv KOMMYHUKAMUGHYIO KOMNEMEHMHOCMb, UCHONb3YSI CPEeOCMBA YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mMeKCmamu YueOHuKa u OONOJHUMENbHOU
JUMepamypou, CnpagoyHbIMU MAOIUYAMU, NPOSABISAMb 20MOBHOCMb K VEANCEHUI) UHOU MOYKU
3peHuss npu 06CYHCOeHUU Pe3yTbmMamos 8bINOIHEHHOU pabomul,

® 00bEKMUBHO OYEHUBAMb UHMOPMAYUIO O BewjeCmeax U XUMUYECKUX NpoYeccax,
KpUmMuyecku OmMHOCUMbC K NCeBOOHAYYHOU UHGopMayuy, Hed0OpOcosecCmHOU pekiame,
Kacarowelucs UCNoIb3068aAHUsL PA3TUYHBIX BEUECTE.

® CO3HABAMb 3HAYEHUE MeOPemudecKuUx 3HAHUll Osi NPAKMUYECKOU OesmelbHOCmU
yenosexa,

® Pa36UBAMb UHDOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM YeryOieHUsi 3HaAHULL 00
UCMOpUU CMAHOBIEHUSL XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUL, A MAKHCEe O COBPEMEHHbIX
O0CMUICEHUSIX HAVKU U MEXHUKU.




2.Conep:xanme v4eOHOro npeamera.

Paspgen 1. Xumus B IEHTPE €CTECTBO3HAHUS.

Xumpst Kak yacTb ecrectBozHanus. | Ipemver xummn. EctecTBo3HaHNE — KOMILIEKC HAYK O IPUPOJIE.
Hayku o mpupone: ¢usuka, xumusi, O6uonorust u reorpadus. [lonoxuTenbHoe U OTpUIATENIbHOE
BO3/ICHICTBHUE UEJIOBEKA HA IIPUPOLTY.

IIpenver xumun. Tena u BemiecTBa. CBOMCTBA BEILIECTB KaK MX WHIVUBUIYAJbHBIE MPU3HAKH.
CBolicTBa BEILECTB KaK OCHOBA UX IIPUMEHEHUSL.

Meronpl u3ydeHHsl ecTecTBO3HaHUs. HalOmomeHne Kak OCHOBHOM METOJ] MO3HAHUS
OKPY)KAIOIIETO MHpa. YCJIOBHS TPOBENCHHUS HaOMoAeHMS. [HrmoTe3a Kak —TPEAIoNoKEHHeE,
OOBSICHAIONIEE WM TPEACKA3bIBAIOIIEE IPOTEKAHWE HAOII0aeMOro  SIBICHUS. DKCIICPHUMEHT.
JlaGopatopusi. DKCIEpUMEHT JTa0OpaTOpHbId 1 goMantHui. CriocoObl (PUKCHPOBaHUS PE3yJIbTaTOB
sKcriepuMenTa. CTpoeHHe IIaMeHU CBEUH, CyXOro FOPIOYEro, CIUPTOBKHU.

MopnenmvpoBanue. Moaenu kak aOCTpakTHbIE KOIMU H3Yy4aeMbIX OOBEKTOB M NPOILIECCOB.
Mogenu B ¢usuke. DnektpodopHas MalmHa Kak aOCTpakTHash Mojenb MOJHUMU. Mozaenu B
Ouonoruun. buonornyeckue Mynsbki. Mozenm B XUMHUU: MarepUalibHble (MOZIEM aTOMOB, MOJIEKYJ,
KPHCTAJUIOB, allaparoB U YCTAHOBOK) M 3HAKOBBIE (XUMHUYECKHE CUMBOJIBI, XUMHYECKHE (DOPMYIIbI 1
YpaBHEHUS).

Xumudeckas CUMBOJIMKA. XUMHYECKHE CHMBOJBL VX HamucaHue, MPOU3HOILICHWE W WH-
dopMarsi, KOTOpYK0 OHHM HecyT. Xumuueckue (opmyinsl. VX HamwcaHue, NPOHW3HOIICHUE U
uHpopmars, kKoropyro onu HecyT. MHaekce! u koaddurmentst. [IpocTeie U clioKHBIE BEIECTBA.

Xumusi 1 (QU3UKA. YHHBEPCAIBHBIA XapakKTep MOJOXKEHUH MOJIEKYISIPHO-KHHETHYECKOM
teopun. [loHsATHS <«@TOM», «MONEKYNa», <@OH». KpHCTAIMYECKOE COCTOSHHE —BEIECTBA.
Kpucrammmaeckue pemerke TBepabix Beriects. Juddysus. bpoyHoBCckoe aBrkeHwe.

ArperaTHoe COCTOSIHME BelllecTBa. [a3000pasHble, >KHIKAE ¢ TBEpIbIC BEILECTBA.
Kpucraimmyeckue 1 amopgHbie TBepbie BemecTBa. Du3nueckue 1 XUMHUYECKUE SBICHHSI.

Xumus u reorpadusi. ['eonornyeckoe cTpoeHHe IAHEThl 3eMIIs: sIIpO, MaHTHS, JIUTochepa.
DNEeMEHTHBI COCTAaB I'€OJOrMYECKMX COCTABHBIX 4YacTell IUTaHeThl. MuHepasbl U TOpPHBIE MOPOJIBL.
Marmatudeckue U 0caiodHble (OpraHMuecKre 1 HEOpraHU4eCcKue, B TOM YMCIIe U TOPIOYKE) TTOPOJIBI.

Xumust v Ouosiorusi. XUMHYECKHH COCTaB >KMBOM KIIETKH: HEOpraHW4eckue (Bojaa H
MHUHEpaJIbHbIE CONIM) U OpraHnyeckue (0emKu, >KUpbI, YIIIEBOAbI, BUTAMUHBI) BeliecTBa. [IpocTeie u
CIIOJKHBIE BEILIECTBA, UX POJIb B KU3HEAEATEIbHOCTH OpraHu3MoB. buonornueckas poib BOIbI B
xuBoil Kkierke. dortocunre3. Pomp xmopodumiuia B mporecce (orocunTtesa. buonorndeckoe
3HAYEHUE JKUPOB, OCNKOB, F(UPHBIX MAaces, YIrJeBOJOB M BUTAMHHOB JUISl JKH3HEIESTEIbHOCTU
OpIraHU3MOB.

KauectBennble peakiyy B Xumuu. [IoHATHE 0 KaueCTBEHHBIX PEAKIMSIX KaK O PEAKIMSIX,
BOCTIPUHUMAEMBIX OpPTaHOJNENTUYECKH: C TIOMOIIBIO 3pEHUs, CIyXa, OOOHSIHUS. AHAIUTHUYECKUN
addexr. OmnpenensieMoe BEIIECTBO M PEaKTUB Ha HEro. BO3MOXXHOCTH M3MEHEHHsS WX POJIM Ha
IIPOTUBOIIOJIOKHYIO.

JMemoncrpanuu. 1. Komnmeknus pasHbIX Teln M3 OJHOTO BEUIECTBA WM MaTepHhaia
(Harrpumep, 1abopaTopHas mocyza u3 crexia). 2. Komnekiys pasnuuHbix Ten win GoTtorpaduii Ten
W3 aTIOMHHUS U WUTIOCTPAIlMA HJIEM «CBOMCTBa — TpHMEHEHHe». 3. YueOHoe o0opynoBaHUE,
UCTIONIb3yeMOe MpH U3ydeHuu (usuku, Ouonoruu, reorpaduu u xumuu. 4. DnexTpodopHas
MammHa B AerictBud. 5. ['eorpaduueckue momenu (rmodyc, kapra). 6. buomormdeckue Mosenu
(MyJSDKM OpraHOB M CHCTEM OpraHOB pPAaCTEHHi, XUBOTHBIX M 4YeloBeka).7. Dduzndeckue u
XMMHUYECKHE MOJIENIM aTOMOB, MOJIEKYN BEIIECTB M MX KPUCTAIMYECKHX peleTok. 8. OObeMHbIE U
[IaPOCTEPKHEBBIE MOJEN MOJIEKYJI BOJIbl, YIJIEKUCIOIO M CEpHHUCTOrO TIa30B, MeTaHa. 9.
PacnipocTpanenne 3amaxa O/EKOJIOHA, IyXOB WJIM JIe30[0paHTa Kak mporecc mauddysuu. 10.
OO0pa31bl TBEP/IBIX BEIIECTB KPUCTALIMUYECKOro cTpoenust. 1. Moaenu KpucTauiInueckux pereTok.
12. Tpum arperatHbix coctosHMA Bonbl. 13. IlepenuBaHue yriekucioro rasa B CTakKa,
ypaBHOBEIICHHBIN Ha Becax. 14. Komnekims KpruCTaIMIecKuX  aMOp(HBIX BEIIECTB U U3JICTHN U3
Hux. 15. Komnekmuss MuHepamoB (J1Ia3ypuT, KOPYHI, XaJIbKOMUPUT, (IFOOPHUT, Taimut). 16.




Komnnekius ropHbIX OpoJ (TpaHuT, pa3iuyHble (JOpMbI KaJbIUTA - MEJ, MpaMmop, U3BECTHSK). 17.
Komnnekuusi roprounx McKomaembix (HedTh, KaMEHHBIM yrojb, cianisl, Topd). 18. CruproBas
SKCTpaKIus Xjopodwria w3 3eleHbIX JucTheB. 19. IIpokanmBaHue cyxol 3eleHH pacTeHUH B
My(enpHOW Meun Ul KOJMYECTBEHHOTO ONpeeieHnusT MHHEpaabHbIX BemecTB B HuUX. 20.
KauectBennass peakims Ha kuciopon. 21. KauecTBeHHass peakuusi Ha YIJIGKMCIbIA ra3. 22.
KauecTBeHHas peakiysi Ha H3BECTKOBYIO BOJY.

JlabopaTopHbie omnbIThl. 1. OnucaHWe CBOWCTB KHUCIOPOAA, YKCYCHOM KHCIOTBHI,
amomunus. 2. CrTpoeHue IUIaMEHHM cBeud (CIIMPTOBKH, cyxoro roprouero). 3. Habmronenue
OpOYHOBCKOTO JBMKEHHS YaCTUYEK YEpHOW TYIIM MOJ MHKpockomoM. 4. M3yueHue rpaHura c
MIOMOIIBIO YBETMYHUTEIBHOTO cTekia. 5. OOHapyKeHHe KHUpa B CEMEHAX TOICOITHEYHHUKA M IPEIIKOT0
opexa. 6. OOHapyxeHue >PUPHBIX Macel B aneJbCHHOBOW Kopke. 7. OOHapyXeHHe KpaxMaia u
Oenka (KIEHKOBHHBI) B MIIEHMYHOM Myke. 8. OOHapyKeHHE YIIEKHCIOTo ra3a B BBIIBIXaEMOM
BO3/IyX€E C IIOMOIIbIO H3BECTKOBOM BOJIBI.

Jomammmii 3xcnepument. 1. M3rotoBnenwe wmojeneil MojeKkysl M3 IUIaCTWIMHA. 2.
Huddy3us noHoB nmepmaHranara kanus B Boje.3. M3yuenue ckopoctu muddysuu aspozoseit. 4.
Hudpoysus caxapa B Bome. 5. OmbITBI C MYCTOW 3aKPHITOW IIACTUKOBOM OYTBUIKOH. 6.
KonmmuectBeHHOE ompeneneHue coaepkaHus BOABI B CBeXed 3eneHd. 7. BsaumonelictBue
ACKOpPOWHOBOW KHCIIOTHI € 1oJoM. 8. M3ydeHne cocTaBa TOMMBHTAMHHOB U3 JOMAIIHEH anTedku. 9.
OOHapyxeHHe Kpaxmaia B IPOIyKTaX MATAHUSL.

IIpakTnyeckas padora 1. 3HakoMCTBO ¢ J1abopaTopHBIM oOopynoBaHueM. [IpaBuia
0e301acHOCTH Tpu paboTe B XMMHUYECKOM KabuHeTe (J1TabopaTopHH ).

IpakTuyeckass padora 2. HabOmromeHue 3a ropsiieil cBeuoil. YCTpOWCTBO CIHUPTOBKH.
[paBuna paboThI ¢ HarpeBaTeIbHBIMU PUOOPAMHU.

Paznen 2. MaremaTuyeckue pacueTbl B XUMHUHU.

OtHOCUTENbHBIE aTOMHAs M MOJIEKYJisipHas Macchl. [IoHsTHE 00 OTHOCHTENBHBIX aTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOJHOM equHHUIbl. OrpenerneHne OTHOCUTENbHOW aTOMHOU
Macchl XMMHUYECKHX DSJIEMEHTOB M0 Nepuoauyeckoi Tabnune. Haxoxnenue mo dopmye
BEIIIECTBA OTHOCUTEIHHON MOJEKYISIPHOM Macchl KaKk CyMMbI OTHOCHUTENIBHBIX aTOMHBIX Macc
COCTABJISIFOIIMX BEIIECTBO XMMUYECKHUX 3JIEMEHTOB.

MaccoBast 10751 XUMHUYECKOTO 3JIEMEHTa B CIIOXHOM Bellectse. [loHsTHE 0 MaccoBoi Jone -
(W) XMMIYECKOr0 37IeMEHTA B CIIOKHOM BEIIIECTBE U €€ pacyer Mo (hopMyIie BEIIeCTBa.

UYuctele BemiectBa U cMecu. [lonsitue o ynctoMm BemiecTBe M cMecu. CMecHu ra3zo00paszHble
(BO31lyX, MPHPOAHBIN ra3), *Huakue (HepTh) W TBEpHble (TOPHBbIE MOPOJBI, KYIUHAPHBIE CMECH,
CHHTETHYECKHE MOIoLIHE cpesicTBa). CMecH TOMOTEHHBIE U T€TEPOr€HHBIE.

OObemHas 1o KOMIIOHEHTa ra3oBoil cMecH. [lonsTre 06 00beMHOI /1071e ((p) KOMIIOHEHTa
razoBoii cmecu. CocTaB BO3/lyxa U MPUPOTHOTO Ta3a. Pacuer oObeMa KOMIIOHEHTa Ta30BOM CMECH TI0
€ro 00beMHOH J1071€, 1 HA00OPOT.

MaccoBast 101151 BerectBa B pactBope. [ToHsTHe 0 MaccoBo#t 0se (W) BelecTBa B pacTBOpE.
PacTBOpuTens M pacTBOpPEHHOE BELIECTBO. Pacuer Macchl pacTBOPEHHOIO BEIIECTBA IO Macce
pacTBOpa M MaccoBOM J10J1€ PaCTBOPEHHOI'O BEILIECTBA U JIPYTHE PacyeThl C MCIOJIB30BAHUEM 3THX
MTOHATHUH.

MaccoBas mons npumeceid. [IoHATHE 0 YMCTOM BelecTBe U puMecH. Maccosas joist (W)
npuMecu B oOpasle MCXOAHOro BemecTBa. OCHOBHOE BellecTBO. PacueT mMacchl OCHOBHOI'O
BEleCTBa M0 Macce BEIIECTBA, COJEPIKAIIEr0 OMPENEICHHYI0 MacCOBYIO JOJII0 MpUMEceH, u
JIPYTHe pacueTsl ¢ UCIOIb30BAHUEM 3THX MOHATHI.

Jemoncrpauuu. 1. Munepans! kynput u TeHopuT. 2. Oxcua prytu(ll). 3. Komnexmun
pa3sIMYHBIX BUIOB MpaMopa W H3Aenuil (Wi wuirocTpauuid usgenui) ms Hero. 4. Cmechk
peYHOro M caxapHoro mecka u ux pasnenenue. 5. Komnekmus «Hedts n HedrenpomaykTe». 6.
Komnexmust OBITOBBIX cMeceil (KylIMHapHbIE CMECH, CHHTETHYECKHE MOIOIIUE CpENCTBa,
IIaMITyHU, HamUTKU W Ap.). 7. Jmarpamma oObemMHOro cocraBa Bo3ayxa. 8. Jlmarpamma
00BEMHOT0 cocTaBa MPUPOAHOro rasza. 9. [IpuroroBneHue pacTBopa ¢ 33JaHHBIMH Maccod U
MacCoOBOM Jmoyieil pacTBopeHHOro BemiecTBa. 10. OOpa3ibl BEMIECTB W MaTepHAIOB,




COJZIEPKAILUX ONPEIECICHHYIO TOJII0 IIPUMECEH.

JNomamuuii 3xcnepumedT. 1. M3ydenume cocraBa OBITOBBIX KYJIHMHAPHBIX H
XO34MCTBEHHBIX CMecel MO ATUKEeTKaM. 2. [IpurotoBneHue pactBopa COJIM, pacdueT MacCOBOM
JI0JIM PAaCTBOPEHHOT'0 BEIIECTBA M OMBITHI C MOJYYEHHBIM pacTBopoM. 3. M3yueHue cocrtaBa
HEKOTOPBbIX OBITOBBIX U (hapMaleBTUUECKHUX MPenapaToB, COAEPKALUX ONPEIEICHHYIO OO
IIPUMECEH, 110 UX ITUKETKAM.

IIpakTnyeckass padora 3. [IpuroroBienue pactBopa ¢ 3aJaHHONW MacCOBOWM H0Jiei
PacTBOPEHHOI'O BEUIECTBA.

Paznen 3. SBaeHus, NpOUCXOASANIME C BEUIECTBAMH.

Paznenenue cmeceit. Ilonstue o pa3aencHUu cMeced U OYUCTKE BelecTB. HexoTopsie
npocTeiime crnocoObl pa3feleHus CMecel: NpOCEeuBaHUe, pas3felieHHEe CMece MarHuToM,
OTCTaWBaHME, JCKAHTalUs, LEHTpU(YrHpoBaHUE, Ppa3JCICHUE C IOMOIIBIO JETUTEIbHOMN
BOPOHKH.

OunprpoBanue. PunbTpoBaHUE B 1a00paTopuu, OBITY U Ha Tpou3BoaAcTBe. DUIBTpAT.

Ancop6uus. Ilonstue o0 ancopOuuum u ancopOeHTax. AKTUBUPOBAHHBIM Yrojb Kak
BaOXHEHWIINN aacopOeHT, €ro MCIOJb30BaHNE B OBITY, HA MMPOU3BOJICTBE U B BOCHHOM JIEJIC.
Y CTpOoiCTBO IPOTUBOrasa.

Juctwisuus, KpucTalulM3auus U BblapuBaHue. JlucTuimnsduuss Kak —Ipolecc
BBIJICJICHUS BeELleCTBA M3 JKUAKOM cMmecu. JlucTuiuiMpoBaHHass Bojga M 00JacTu ee
npumenenus. Ileperonka wneptu. Hedremponykrel. @DpakiuoHHas NEPETOHKA KUAKOTO
Bo3ayxa. Kpucramnumsanus U BbelmapuBaHue B JiabopaTopuu  (KpUCTAUIM3ATOPBl U
bapdhopoBbIie YAIIKK IS BBITAPUBAHUS) U TIPUPOJIE.

Xumnueckue peakuuu. [loHsATHE O XHMMHMYECKOM peakUMU Kak Ipolecce
IpeBpaIleHsl OJHUX BELIECTB B Jpyrue. YCJIOBUS TEUEHHUS U IMPEKPALICHUS XUMHYECKHX
peakuui.

IIpu3Hakn XMMHYECKHX peakuud. M3MmeHeHne 1Bera, BBINAJCHHUE OCAJAKAa,
pacTBOpPEHME OCajlKa, BBIICICHHUE Ta3a.

JMemoncTrpanuu. 1. [IpocenBanne cmecu Myku U caxapHoro necka. 2. Paznenenue
CMECH IIOPOIIKOB cepbl M kene3a. 3. PasneneHune cmecu MOPOLIKOB cepbl U Iecka. 4.
Paznenenne cmecn BOABI M PACTUTEIBHOTO Macja € IOMOINBI JCIUTEIBHOM BOPOHKH. 5.
Lentpudyrupoanue. 6. @unbTpoBanue. 7. PecnupaTopHble MacKu U MapieBble MOBSA3KHU. 8.
AJncopOIIMOHHBIE CBOMCTBAa aKTUBUPOBAHHOTO yrid. 9. Cunukareiab U €ro NpUMEHEHUE B
ObITYy U Jerkoil npomsbimieHHocTd. 10. IlpotuBoras m ero ycrpoiictBo. 11. ITonmyuenue
JUCTWNINPOBAaHHOW BOJBl C TIOMOLIbIO JAa0OpPaTOPHOW YCTaHOBKMU Il TEPErOHKHU
xuakocreit. 12. Konneknusa «Hedts wu Hedremponyktsi». 13. Pasgenenue cmecu
MepMaHraHata W JUXpoMara Kaiusi cmocoboM kpucraummsanuu. 14. B3aumopeincTBue
IIOPOLIKOB JKejie3a W cepbl npu HarpeBaHuu. 15. Ilomydenue yriaekucioro rasa
B3aMMOJIEHCTBUEM MpaMopa C KHCIOTOH M OOHapyKeHHE €ro ¢ IMOMOUIbI0 H3BECTKOBOM
Bojbl. 16. Katanutuueckoe pasnoxkeHue nepokcua Bogopoa (KaTaiau3aTop — JUOKCHU]
MapraHua). 17. @epMeHTaTUBHOE pa3iioKEeHHE NMEPOKCHIa BOJIOPO/a C MOMOIIbIO KaTajaasbl.
18. KuCIOTHBIII OrHETYHNIMTENb, €ro YCTPOWCTBO M NpUHLIMN AeiicTBus. 19. Peaknus
HEUTpalu3allud OKpAIIEHHOro (QeHoJ(TaTenHoM pacTBOpa Imeno4yu kucioroil. 20.
B3aumopeiicTBue pacTBOpOB NepMaHraHaTa M JMXpoMaTa Kallus C pacTBOPOM Cylbdura
Hatpusa. 21. [lomyuenme ocanka ruapokcuga menu (II) unum rugpoxcunpa xenesza(lll)
peakuueir obmena. 22. PacTBOpeHHE MOJYYEHHBIX OCAJKOB THIPOKCHUIOB METAJUIOB B
kuciaore. 23. [lonyyeHue yriekuciaoro raza B3auMoIeCTBHEM pacTBOpa KapOoHaTa HATPHS C
KHUCJIOTOM.

JlaGopaTopHble onbIThbl. 1. M3rotoBnenue ¢unbrpa u3 GuiIbTpoBadbHON Oymaru
Wi OymMakHOH canderku. 2. 3yueHne ycTpoicTBa 3aKUTAIKU U €€ MIIAMEHH.

Jomamuuii 3xcnepumenT. 1. Paznenenue cMecu Cyxoro MoJIoOKa M pe4Horo necka. 2.
M3roroBieHne MapiieBOM NOBS3KM KaK CpEeACTBAa WHIAMBHUIYAJIbHOW 3alllUTHl B IEPUOJ
snugemMun rpunna. 3. OTcTanBaHHEe B3BECH MOPOIIKA JJIsS YHCTKU MOCYIbl B BOJE U €€




nexantauus. 4. AacopOuus akKTUBUPOBAHHBIM YIJIEM KpAacsIIMX BEIIECTB MENCH-KOMIBL. 5.
AncopOins KyKypy3HBIMU MaJOYKaMH MapoB Maxydux BemecTB. 6. M3ydeHuwe cocraBa u
IIPUMEHEHUS CUHTETUUYECKUX MOIOILIUX CPEJICTB, COAEpKAIIUX dH3UMBL. 7. Pa3noxkeHnue cmecu
NUTHEBOM COJBI W CaxapHOM NyIphl NMpu HarpeBaHuW. 8. PacTBopeHne B Bojae TabIeTKH
acrimpuna YIICA. 9. [IpurotoBsieHne u3BeCTKOBOM BOJIbI U OIBITHI C HEM.

IpakTuueckass padora 4 (IOMAaIIHUNA SKCICPUMEHT). BbIpaiuBaHHe KpHUCTAIOB
COJIH.

IIpakTuyeckasi padora S. OuncTka NOBapEHHOM COJIHU.

IpakTuyeckas padora 6. (qomamnuii sxcnepumenT). Kopposus meraios.
Pasnen 4. Pacckaspl 10 XUMUU.

VYyenuueckas koHbpepeHuuss «Bpigaromuecs pycckue yudeHble-XUMHUKH». KHU3Hb U
nestenbHocTh M. B. Jlomonocosa, JI. 1. Menneneesa, A. M. byrneposa.

Konkypc coobmiennii yuamuxcsa «Moe iqro0umoe BemecTBo». OTKpPBITHE, MOJIYyYeHHE U
3HaUYEHHE BHIOPAHHBIX YYaIUMHUCS BEIIECCTB.

Konkypc ydyenmueckux mpoekToB. MccimenoBanus B 00JaCTH XUMUYECKHX PEAKIIMi:
¢doTocuHTE3, TOpEHHE U MEUIEHHOE OKMCIIEHUE, KOPPO3Us METAJJIOB M CIHOCOOBI 3aIIUTHI OT
Hee, IPyTrue peaklnu, BhIOpaHHbIE YUaIlIUMUCS.

3. TemarTuyeckoe ILIAHMPOBAHHE, B _TOM YHCIE € VYeTOM pPaGoyeil NMporpamMmbl
BOCIIMTAHHMS, ¢ YKA3aHHEM KOJIMYECTBA YACOB, OTBOMMBIX HA 0CBOEHHE KAK/I0i TEMBbL.
7 kaacc (34 yaca)

Ne Hasanmue pa3sjneia, TeMbl Koua-Bo
4yacoB
Pa3nen 1. XuMusi B ieHTpPe eCTECTBO3HAHMSI. 11

1 | Xumusg Kak 4yacTh ecrectBo3Hanus. [Ipenmer xumum. 1

2 | HabGmioneHne M SKCIIEPUMEHT KaK METOAbl M3YyYeHHUs €CTECTBO3HAHUS U 1
XUMHH.

3 | Ilpaktuueckas  pabora  Nel  «3HakoMcTBO ¢  J1a0OpaTOPHBIM 1
obopynoBanuem. [IpaBusia TeXHUKH O€30MTACHOCTHY.

4 | Tlpaktnueckass pabora Ne2 «HaGmionenue 3a ropsmeil CcBe4yOH. 1
YcerpoiictBo U paboTta cnupToBku. [IpaBuna paboThl ¢ HarpeBaTEIbHBIMU
npubopamm».

5 | MopenupoBanue. 1

6 | XumMHueckue 3HaKu U (GopMyIIbl. 1

7 | Xumus 1 pu3HKa. 1

8 | ArperaTHble COCTOSIHUSI BELIIECTB. 1

9 | Xumus u reorpadusi. 1

10 | Xumus 1 OHOJIOTHS. 1

11 | KauecTBeHHBIC PEAKIIMH B XUMUHU. 1

12 | O6o0bmarolee MOBTOPEHUE TI0 pa3ey « XUMUs B IICHTPE 1
€CTECTBO3HAHUSY.

Pa3nes 2. MatemaTn4yeckue pacieTsl B XMMHH. 11

13 | OTHOCHTENBHBIC aTOMHASL U MOJICKYJISIPHASI MACCHI. 1

14 | MaccoBas J10J1s1 B CJIO)KHOM BEILIECTBE. 1

15 | Pemenue 3aau. 1

16 | YucTsle BelecTBa U CMECH. 1

17 | O6wvemMHas 10Jsi ra3a B CMECH. 1

18 | Pemenue 3aa4. 1

19 | MaccoBas 107151 BEIIeCTBA B PacTBOPE. 1

20 | IMpakTrdeckas pabota Ne3 «[IpuroroBieHHe pacTBOpa ¢ 3adaHHOU 1




MAaCCOBOM J0JIEH paCTBOPEHHOTO BELIECTBAY.

21 | MaccoBast 101151 TpUMeceid. 1
22 | Pemenwue 3a1au. 1
23 | Pemenue 3amauy. 1
24 | O6o6maroiee MOBTOPEHUE 10 pa3aeny «MaTeMaTH4YeCKHe pacueThl B 1
XUMHUAN.
Pasznea 3. SIBjieHus, npoucxoasimme ¢ BeleCTBaMH. 5
25 | Paznenenue cmecei. 1
26 | CriocoOBbI pa3iesieHus CMECEH. 1
27 | Ilpaktuaeckas padorta Ned «OuricTKa MOBAPSHHOM COJIH. 1
28 | XuMuveckue peakiiuu. Y CIIOBHS MPOTEKAHUS U MPEKPAICHHUS] XUMHYCSCKUX 1
peaKuuid.
29 | O6o06maroriee MOBTOPEHUE IO paszieny «SBJICHHS, MPOUCXOISAIINE C 1
BEIICCTBAMI.
30 | O6o6maroIIee MOBTOPEHHE MO Kypcy «BBeaeHne B XUMHUION. 1
31 | I'ogoBasi KOHTPOJIbHAS PadoTa. 1
Pasnen 4. Paccka3bl 1o XUMMH. 3
32 | Bolgaromuecs pycCKue y4eHbIe — XHMUKH. 1
33 | Moé mro0nuMoe XUMHUYECKOE BEIIECTBO. 1
34 | UccnenoBanus B 00JIaCTH XUMUYECKHX PEAKITHA. 1
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