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IosicHUTENLHAA 3aNNCKA

PaGouas mporpamma coctabiieHa Ha ocHOBe - Y MK «Xwumust. BBomHBIH Kype.» 7 Ki1acc — aBTOPBI:
I"a6puensa O.C., OctpoymoB U.I"., Axne6unnna A.K. —M..«/Ipoda»,2021;
Oo1iee yrcio yacoB— 34 vaca: B 7 kimacce — 34 gaca (1 yac B HezeIo)

1.Conep:xanue yueOHOI0o Kypca

Tema 1. Xumus B ieHTpe ectecTBo3Hanus (11 )

XuMus Kak 4acThb ecrecTBo3Hanus. [Ipenmer xumun. EcTecTBO3HaAHME — KOMIUIEKC HAYK O
npupoae. Hayku o npupone: gpusnka, xumus, 6uosnorus u reorpadus. IlonoxurensHoe n oTpunaTeabHoe
BO3/ICHICTBHE YEJIOBEKA HA IPUPOAY.

ITpenmer xumun. Tena u BemecTBa. CBOMCTBA BEIECTB KAK X WHIUBUAYAIbHBIE IPU3HAKH.
CBoiicTBa BEIECTB KAK OCHOBA UX TPUMEHEHHSI.

Mertonsl u3ydeHus ectecTBo3HaHus. HaOntoqeHne kak OCHOBHOM METO MO3HAHUS OKPYKAIOLIETO
Mupa. Ycia0oBHs NpoBeaeHus HaOmoaeHus. [ unoTes3a kak npeaonokeHue, 00bICHSIIOLIEe I
npezcKa3blBarollee NpoTeKaHue HabIr1aeMoro sSBiIeHus. JkcnepuMeHT. JlabopaTopust. DKCliepUMEHT
naGopatopHslii 1 foMamiHui. CriocoObl pUKCUPOBaHUS PE3YIbTAaTOB HKCIIepUMeHTa. CTpoeHHe IIaMEeHU
CBEYH, CyXOr0 rOpIOYET0, CIIUPTOBKH.

MonenupoBanue. Mojienu kak aOCTpaKkTHbIE KOITUH U3y4aeMbIX 00BEKTOB M IIporieccoB. Mojenu B
¢duznke. DnexTpodopHas MalIMHa Kak abcTpakTHas MOJeNb MOJTHUU. Monenu B Ouonorun. buonorunueckue
MyJsKU. MoJenu B XUMHUH: MaTepHajbHble (MOAEIN aTOMOB, MOJIEKYJI, KPUCTAJLIOB, allllapaToB U
YCTaHOBOK) U 3HAKOBBIE (XUMHUYECKHE CUMBOJIbI, XUMUYECKHE (GOPMYIIBI U ypaBHEHHUS).

XUMu4ecKkasi CMMBOJIMKA. XMMHUUECKHE CUMBOJIBI. VX HanucaHnue, Npou3HoIleHne 1 nHdopmanus,
KOTOPYIO OHH HecyT. Xumudeckue Gopmyinsl. MIX HanucaHue, NpoU3HOLIEHHE U HHPOPMAILHs, KOTOPYIO OHU
HecyT. HIeKehl 1 KO OUITMCHTHI.

Xumus 1 Qu3nka. YHUBEpPCAIbHBIN XapaKTep MOJI0KEHUH MOJIEKYIIPHO-KMHETHUECKON TEOPHUH.
[TonsaTusa «arom», «MoseKya», «noH». Kpucrammueckoe cocrosinue Bemectsa. Kpucrannmmueckue
pemeTku TBepabIX BemecTB. JJuddysus. bpoyHoBckoe nBrxkeHne. ArperaTHoe COCTOSIHUE BEIECTBaA.
["a3000pa3Hsle, )XuAKNE U TBepabIe BemecTBa. Kpucrananueckue n aMop(dHble TBEpAbIE BELIECTBA.
dusnueckue 1 XUMHUUECKUE SABJICHHUS.

Xumus u reorpadus. ['eosnormueckoe CTpoeHHe MIaHEThI 3eMJISL: AP0, MaHTUsL, TUTOChepa.
DJeMEHTHBII COCTaB Ie0JOrMYECKUX COCTABHBIX YacTel IIaHeThl. MUHEepasbl U TOPHbIE TOPObI.
MarmaThueckue U 0caiouHble (OpraHu4eCKUe U HEOPraHUYECKHe, B TOM YHUCIIE U TOPIOYHE) ITOPOJIBI.

Xumus u Ouosnorus. XMMUYECKHH COCTaB KUBOU KJIETKU: HEOpPraHW4YeCKHe (BOJa U MUHEPAJIbHbIE
COJIM) ¥ OpraHndeckue (OeNIKH, JKUPBI, YIIIEBOIbl, BATAMUHBI) BelECTBA. [IpOCThIE U CII0KHBIE BEILECTBA, UX
POJIb B )KU3HEJEATEIIBHOCTH Opraiu3MoB. buonoruueckas posib Boas! B xkUBOH KieTke. doTocuntes. Ponb
xJyopouia B porecce porocuHTe3a. bruonornueckoe 3HaueHNE KUPOB, OEIKOB, IPUPHBIX Macell,
YIJIEBO/IOB U BUTAMUHOB JIs )KU3HEESITEIbHOCTH OPraHU3MOB.

KauectBennsle peakiuu B XuMud. [IoHATHE 0 Ka4eCTBEHHBIX PEAKLUAX KaK O PEAKIIUAX,
BOCIIPMHUMAEMBbIX OPTaHOJIETITHUECKUX: C TIOMOIIBIO 3pEHHUS, ClTyXa, OOOHSHUS. AHATUTUYECKHH YPPEKT.
OmnpenensieMoe BELIECTBO U PEAKTHB HA HEr0. BO3MOXXHOCTh U3MEHEHUS UX POJIM Ha IPOTHUBONOIO0KHYIO.
JemoHcTparum.

1. Konnekuus pa3HbIX TeJl U3 OJHOTO BEILECTBA WK MaTepuania (HalpuMmep, 1abopaTopHas Mocyaa U3
CTEKJA).
2. Konnekuus pa3iauuHbIX TN WK GoTorpaduil Tes1 U3 aTOMUHUS AJIS WIUTIOCTPALUK UAEH



«CBOMCTBA — MPUMEHEHHEY.

3. YuebGHoe 00opyioBaHHe, UCIOIb3YEMOE TP U3YUeHUN (HU3UKH, OMOIOTHH, Teorpaduu U XUMHUH.
4. DnexktpodopHasi MalIMHA B JEHCTBUH.

5. I'eorpaduueckue moaenu (riao0yc, kapTa).

6. buonornyeckue Mozenu (MyJIsKA OPTaHOB M CUCTEM OPTaHOB PAaCTEHHM, )KUBOTHBIX U YEJIOBEKA).
7. dusndeckre ¥ XUMUYECKHE MOJIENIN aTOMOB, MOJIEKYJI BEIIECTB U X KPUCTAJUINYECKUX PEIIETOK.
8. O0BbEeMHBIE U MAPOCTEPKHEBBIE MOJIEI MOJIEKYI BOJIBI, YITIEKUCIIOTO U CEPHUCTOTO Ta30B, METaHA.
9. PactipocTpaHeHue 3amaxa 0/1€KOJIOHA, TyXOB WX A€30J0paHTa Kak rnpouecc Auddy3um.

10. OGpa3siisl TBEPIBIX BEMIECTB KPUCTATHYECKOTO CTPOCHUS.

11. Monenu KpuCTaNIMYECKUX PEIIETOK.

12. Tpu arperatHbIX COCTOSIHUS BOJBI.

13. TlepenuBaHue yIrIIEKUCIOroO ra3a B CTakaH, ypaBHOBEIIICHHBIN Ha BECax.

14. Komaekuusi KpUCTaUTMYECKUX U aMOP(HBIX BEIIECTB U U3JIETIHM U3 HUX.

15. Konekius MUHEpAJIOB (J1a3ypuT, KOPYH/, XaIbKOMUPUT, (DIFOOPUT, TAIIUT).

16. Konekiusi ropHbIX OO (TPAHUT, pa3IudHble (POPMBI KaIbIMTA - MEJI, MPaMOp, U3BECTHSIK).
17. Komekwsi roproYnx UCKOMaeMbIX (HeTh, KAMEHHBIH YT0JIb, CIIAHIIBI, TOP®).

18. CiupToBast 9KCTpakuus XJI0popUILIa U3 3€IECHBIX JTUCTHEB.

19. IIpokanuBaHue CyxXoi 3eJeHU pacTeHuil B My(enbHOI Meun A7l KOJTHMYECTBEHHOTO OMPeIeICHHS
MHUHEPaJIbHBIX BEIIECTB B HUX.

20. KauecTBeHHast peakuusi Ha KUCIOPOI.

21. KauecTBeHHas peakuys Ha YIJIEKUCIIBIN Tas3.

22. KauecTBeHHasi pe—aKlLusl HA U3BECTKOBYIO BOAY.

JlaGopaTopHbIE€ OTBITHI.

. Onucanue CBOMCTB KUCIIOPOAA, YKCYCHOM KMCIIOTHI, aIIOMUHUS.

. CTpoeHue miiaMeHu CBeuH (CIUPTOBKH, CyXOT0 TOPIOYETO).

. Habnronenme OpoyHOBCKOTO IBM)KEHUS YACTUYEK YEPHOU TYILH IO MUKPOCKOTIOM.

. I3yueHne rpaHnTa ¢ IOMOIIBIO YBEINYUTEIBHOTO CTEKIIA.

. OBHapy>keHHe KHpa B CEMEHAaX IMOJICOJTHEYHHUKA U TPELKOTO Opexa.

. ObHapy>xeHune H(PUPHBIX Macell B arelbCUHOBOM KOPKe.

. ObHapy:xeHHne KpaxMaina 1 Oenka (KJICHKOBHHBI) B MMIICHUYHOH MyKe.

. OGHapy>keHue YTrIIEKHCIIOTO ra3a B BBIIBIXaEMOM BO3AYyX€E C MTOMOIIIHIO H3BECTKOBOW BOJIBI.
OMAIIIHUI dKCIIEPUMEHT.

. UsroroBnenue mojeneit MOJIEKy U3 MIACTUIIMHA.

. Ancdy3us HOHOB mepMaHraHarta Kajaus B BOJIE.

. Uzydenune ckopoctu nuddy3un adpo30aei.

. Auddysus caxapa B Boze.

5. OnbITHI ¢ MYCTOM 3aKPbITON MIIACTUKOBOM OYTHUIKOM.

6. KonnuecTBeHHOE OTIpe/iesieHHe COIepKaHus BOBI B CBEXKEH 3€JICHU.

7. BzanmoeiicTBrue acKOpOMHOBOM KUCTIOTHI C HOJIOM.

8. M3ydeHune cocTaBa NOJIMBUTAMHHOB U3 JOMAIIHEH aNTeuKH.

9. O6Hapy>xeHue Kpaxmayia B IPOAYKTaxX MUTAHUS.

[TpakTrueckas padota 1. 3HaKOMCTBO ¢ TabopaTopHbIM 000pyaoBanueM. [IpaBuna 6e30macHOCTH PU
paboTe B XuMU4EeCKOM KabuHeTe (JlabopaTtopun).

[TpakTrueckas padota 2. Habmonenue 3a ropsiieit cBeuoid. Y cTpoitcTBo ciupToBKH. [IpaBuma paboTsl ¢
HarpeBaTEILHBIMH PUOOPAMH.
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Tema 2. Matematuueckue pacuyetsl B xumuu (10 )

OTHOCHUTENbHBIE ATOMHAs! U MOJIeKyJIsspHas Macchl. [loHsATHE 00 OTHOCUTENBHBIX aTOMHOM U MOJIEKYJIIPHON
Maccax Ha OCHOBE BOJIOPOJHON eArHULIbI. OmpeeseHe OTHOCUTENbHOW aTOMHOM MacChl XUMHUYECKHUX
3JIEMEHTOB M0 Nepuoandeckoi Tadbaune. Haxoxaenue no ¢popmysne BemecTsa OTHOCUTENbHOM
MOJIEKYJIIPHOM MAcCChl KaK CYMMBI OTHOCHUTEIFHBIX aTOMHBIX MacC COCTaBIISIOIINX



BEUIECTBO XMMHUYECKUX IIEMEHTOB.
MaccoBast 107151 XUMHUUYECKOTO 3JIEMEHTA B CIIOXKHOM Betectse. [loHsITHE 0 MaccoBoit qose -(W)
XUMHUYECKOT'0 3JIEMEHTa B CJI0KHOM BEIIECTBE U €€ pacyeT no popmysie BeuiectBa. Haxoxnenue ¢popmyisl
BEIIIECTBA 110 3HAYEHUSIM MACCOBBIX J0JIel 00pa3yroLUX ero 31eMEHTOB (Ul 2-4acOBOr0 U3y4EeHHUs Kypca).
Yucrtsle BemecTsa u cMecH. [lonsaTre o urctoM Bemectse U cMecu. Cmecu ra3000pasHble (BO3AyX,
MIPUPOIHBIN Ta3), KUAKkue (HedTh) U TBepIbIe (TOPHBIC MTOPOIBI, KyJTUHAPHBIC CMECH, CHHTETHUCCKHE
Moroiue cpeacta). CMecu TOMOTEHHBIE U TeTEPOTreHHBIE.

OObeMHas 107151 KOMITOHEHTa Ta30Boii cMecH. [TorsaTre 06 00beMHOM 10I1e () KOMITOHEHTA Ta30BOH CMECH.
CoctaB Bo3/1yxa 1 IpUPOAHOTO ra3a. Pacuer oObeMa KOMIIOHEHTa Ta30BOM CMECH I10 €ro 00beMHOH /1011, U
HA000pOT.

MaccoBas nons BeniectBa B pactBope. [lonsarue o maccoBoii none (w) BelecTBa B pacTBope. PactBopurens
U pacTBOPEHHOE BellecTBO. Pacyer Macchl pacTBOPEHHOrO BEIIECTBA 10 MAacCe pacTBOPa U MAacCOBOM Jj0i1e
PACTBOPEHHOI'0 BELECTBA M JPYTUE PacueThl C UCIIOJIb30BAHUEM ITUX MOHATHUI.

Maccosas gosnst npumeceit. [lonsiTre o uucToM BemiecTBe U mpuMecu. MaccoBast 10711 (W) IpUMecH B
o0pa3ue ucxogHoro BemecTsa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOT'O BEILECTBA II0 Macce
BELIECTBA, COJEPKALIETO ONPECIIEHHYIO MaCCOBYIO JIOJII0 IPUMECEH, U JPYTUE PACUETHI C UCIIOJIB30BAHUEM
JTUX MOHATHH.

JemoHcTpanuu.

1. Munepaisl KynpuT U TEHOPUT.

2. Oxcup prytu(I1).

3. Konnekuuu pa3nuyHbIX BUOB MpaMopa ¥ U3AeTui (WM WILTIOCTPAIMNA U3EINU) U3 HETO.

4. CMech pe4HOro U CaxapHOro MecKa U UX pa3fielieHue.

5. Komexuus «Hed1s 1 HehTenpo1yKThI».

6. Komtekius ObITOBBIX cMecel (KyJIMHapHbIE CMECH, CHHTETUYECKHE MOIOIINE CPE/ICTBA, IIAMITYHH,
HAIUTKH | 1p.).

7. InarpamMma 00b€MHOTO COCTaBa BO3/1yXa,

8. lmarpamMmMa 00b€MHOTO COCTaBa MPUPOIHOTO Ta3a.

9. IIpuroroBieHue pacTBOpa ¢ 3aJJaHHBIMU MacCOM M MacCOBOM J10JI€ paCTBOPEHHOT'O BEILECTBA.

10. O6pa3ibl BEMIECTB U MAaTEPHAJIOB, COACPIKAIINX ONPEACICHHYIO JIOTI0 PHUMECEH.

JloMalHuii 3KCrIepuMEeHT.

1. U3yueHne coctaBa OBITOBBIX KYJIMHAPHBIX M XO3IHCTBEHHBIX CMECEH 10 ITUKETKAM.

2. IlpuroroBneHue pacTBopa coJid, pacueT MacCOBOU JIOJIM PACTBOPEHHOI'O BEILIECTBA U OIBITHI C
HOJY4YE€HHBIM PACTBOPOM.

3. M3yuyenune cocTaBa HEKOTOPBIX OBITOBBIX U (papMalleBTUUECKUX MIPENapaToB, COAEPIKAIINX
OTIPEJICJIEHHYIO JI0JIF0 IPUMECEH, 110 UX ITHKETKAM.

[IpakTuueckas padota 3. [IpurotoBneHue pacTBopa ¢ 3alaHHOW MacCOBOM J10JIel PACTBOPEHHOT'O BEILIECTBA.

Tema 3. SBnenus, npoucxoasiue ¢ BeuiectBamu (11 )

Pasnenenne cmeceit. [lonsTHE O pazeneHuu cMecell U OUMCTKE BelecTB. HekoTophle mpocTeiiime
CHIOCOOBI pa3JesieHHs CMECE: POCenBaHKe, pa3elieHHe CMECEe MarHUTOM, OTCTauBaHKE, ICKaHTAIINs,
HEHTPU(YTUPOBAHUE, Pa3/IEICHUE C TIOMOIIBIO JIEIMTEIBHON BOPOHKH.

@dunbrpoBanue. PunbTpoBaHue B 1a00paTopuu, ObITY U Ha pou3BozcTBe. PuibTpar.

Ancop6uus. [Tonsitue 06 ancopOiun u agcopdeHTax. AKTUBUPOBAHHBINA yrojlb KaK BaKHEHUIIHNA aJicOpOEHT,
€ro UCIOJIb30BaHUE B OBITY, HA IPOU3BOACTBE M B BOCHHOM JieJie. Y CTPOHCTBO MPOTHUBOTasa.

JucTrianus, KpUCTaJUTM3alKs U BhITapuBaHue. JMCTHIUIANNS KaK MPOIIECC BIICICHUS BEIIECTBA
U3 KUJIKOU cMecH. JIMCTUIIIMpOBaHHas BoJla M 00sacTH ee mpuMeneHus. [leperonka HeTH.
Hedrenpoaykrel. @pakiuuoHHas neperoHka *HuaKoro Bo3ayxa. Kpucramnuszamus u BelllapuBaHue B
naboparopuu (KpUCTaIM3aTOPhl U (hapPopoBbIE YAIIKH /7S BBIIAPUBAHU) U IPUPOJIE.

Xumuyeckue peakuuu. [IoHATHE 0 XUMUYECKOM peakMK KaK Mpoliecce MPEeBpaIleHus OJHUX



BEUIECTB B JIpyrue. Y CIOBUS TEUEHUS U MPEKPALLECHUS XUMUUYECKUX PEaKIIH.
[Ipu3naku xumMuyeckux peaxkiuuil. 3MeHeHue 1iBeTa, BbINaIeHUE 0CaJIKka, paCTBOPEHUE OCa/IKa, BbIACICHHIE
rasa.
JemoHcTparum.
1. ITpocenBanue cMecu MyKH U caxapHOTO TecKa.
. Paznienenne cmecu MopoIKoOB Cephl U JKenesa.
. Pa3nienenue cmecu MopoIkoB cepsl U MecKa.
. Paznienenne cmecu BOJbl M paCTUTEIBLHOTO MACia ¢ IOMOILBIO JEIUTEIbHON BOPOHKH.
. HenTpudyrupopanue.
. OunbTpoBaHUE.
. PeciuparopHsle Macku U MapiieBble OBSA3KH.
. AncopOLIMOHHBIE CBOWCTBA aKTUBUPOBAaHHOTO YIJISL.
. Cunukaresnp U ero NpUMEHEHUE B ObITY U JIETKOM MPOMBIIIJICHHOCTH.
10. TIpoTuBoras u ero ycTpomcTso.
11. Tlony4yeHune TUCTUIUTMPOBAHHOMN BOJIBI C IOMOIIBIO TAOOPATOPHOM YCTAHOBKH ISl IEPETOHKHU
JKUJKOCTEH.
12. Konnekust «HedTs 11 HehTenpOyKTHI».
13. Pa3nenenue cmecu nepMaHraHara M JUXpomara Kaius Clloco00M KpUCTAIUTH3ALUH.
14. B3aumopeiicTBHE IOPOLIKOB JK€JIe3a U Cepbl IPU HAarpeBaHUM.
15. TlommyyeHne yriekucioro ra3a B3auMOAEHCTBHEM MpaMopa ¢ KUCIOTOH U OOHApY)KEHUE €r0 C MTOMOIIBIO
U3BECTKOBOM BOJBI.
16. KaTanutuueckoe pas3iioskeHUe TEPOKCHIa BOJAOpoAa (KaTanu3aTop — IUOKCHI MapraHia). 17.
DepMeHTaTUBHOE PA3JI0KEHUE MIEPOKCUIA BOAOPOAA C IOMOIIBIO KaTall a3bl.
18. KuCOTHBIN OTHETYIINTENb, €M0 YCTPOUCTBO U IPUHLIUII IEHCTBHUS.
19. Peakuust HeTpanu3anuu OKpameHHoro (heHoa(TaIenHoM pacTBOpa MIEI0 9l KHUCIOTOH.
20. B3anmoeiicTBHE pacTBOPOB IIepMaHraHata M JUXpomara Kajus ¢ pacTBOpoM Cyibdura Hatpus. 21.
ITonyuenue ocanka rugpokcuaa menu (I1) wnu ruapoxcuna xeneza(lll) peaknueit ooOmeHa.
22. PacTBOpEHHE MOJIyYEHHBIX OCAIKOB T'MAPOKCUAOB METAIIJIOB B KHCIIOTE.
23. Ilony4yeHue yrieKuciioro raza B3auMoJecTBHEM pacTBOpa KapOOHaTa HATPUs C KUCIOTOM.
JlaGopaTopHbI€ ONBITHI.
1. U3roToBienune GpuiabTpa U3 GUIbTPOBANIBHOM OymMaru uian OyMakHOM cayieTku.
2. 3y4eHne ycTpONCTBA 3aXKUTaJIKU U €€ IUIAMEHHU.
JloManHuii S9KCIIEpUMEHT.
1. Pa3nenenue cmecu cyxoro MOJOKa U PEYHOro MecKa.
. I3roToBieHne MapieBoi NOBA3KH KaK CPEeICTBA MHANBUAYAIbHON 3AIIUTHI B IEPHOJ SIIHIEMHUH TPUIIIIA.
. OTcTanBaHKe B3BECH MOPOIIKA JIJIsl YUCTKU MOCYIbI B BOJE U €€ AeKaHTalusl.
. AzicopOust ak THBHPOBAaHHBIM YTJIEM KpaCSIIUX BEIIECTB MENCH-KOJbI.
. AncopOuust KyKypy3HbIMU TTAJIOYKAMH MAPOB MaXy4HuX BELIECTB.
. I3ydeHune coctaBa U NPUMEHEHHSI CHHTETHUECKUX MOIOLIUX CPEJICTB, COACPIKALUX IHZUMBI.
. PaznoxeHue cMecu NUTHEBOM COJIbI U CaXapHOU MyJpbl IPU HATPEBAHUH.
. PactBopenue B Bozie Tabnerku acriupuHa YIICA.
. [IpuroroBieHne N3BECTKOBOM BOJIBI U OIBITHI C HEM.
10. B3anmopeiicTBre pacTBOpa epMaHraHaTa Kajus ¢ aCKOpOMHOBON KHUCIIOTOM.
[TpakTudeckas paboTa 4 (moMaIIHUM SKCIEPUMEHT). BripanuBanie KpruCTalaoB CONH.
[Tpaktuueckas padota 5. OuncTKa MoBapeHHOH COJH.
[IpakTuueckas pabota 6 (romamHuil sxkcnepumenT). Kopposust Metanios.
Tema 4. Pacckasbl no xumuu (24)
VYyennueckas kKoHpepeHus «Bpaaromuecs pycckue yueHble-XUMUKW». JKu3Hb U AesTenbHOCTh M.
B. Jlomonocosa, JI. . MenneneeBa, A. M. bytneposa.
Konkypc coobuenuii yqamuxcst «Moe sirobumoe BeriectBo». OTKpbITHE, TOTy4Y€HHE U 3HAUCHHUE
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BBI6paHHI>IX yYdaluMHUCs BEUICCTB.

KOHKpr YUCHUUYCCKUX IIPOCKTOB. I/ICCJICI[OBaHI/ISI B 00JIACTH XUMHYECKUX peaKum}'I: (I)OTOCI/IHTGB,
TOPCHUC N MEAJICHHOC OKUCIICHUEC, KOPPO3UA MCTAJIJIOB U CIIOCOOBI 3alIUTHI OT HEC, APYIUC pCaKIUHU,
BbI6paHHI)Ie yYdaluMHUCs.

2. [InannpyemMble pe3yabTaTbl 0CBOEHHS MPOTPaAMMBbI

JIMYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE Pe3yIbTAaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHUs JOCTUTAIOTCS B X0J1€
00y4YeHHUs1 XUMUH B €IMHCTBE YU€OHOM U BOCIIUTATEIILHON AEATEIIFHOCTH B COOTBETCTBUH C
TPaZAULUOHHBIMH POCCUHCKUMHU COLIMOKYJIBTYPHBIMU U 1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHITHIMU
B 00IIIECTBE MTPaBUIAMU M HOPMaMH MOBEJICHUS M CIIOCOOCTBYIOT MPOLIECCaM CaMONO3HAHUS, CAMOPA3BUTHUS
W COIMAJIU3aIiU 00yYJarOIIUXCS.
JIMYHOCTHBIE Pe3yIbTaThl OTPAXKAKOT FOTOBHOCTh O0YYAIOIIUXCSl PYKOBO/ICTBOBATHCS CUCTEMOM
HO3UTUBHBIX LIECHHOCTHBIX OPUEHTALUN U PACHIMPEHHE OIIbITA IEATEIbHOCTH Ha €¢ OCHOBE, B TOM YHCJIE B
4acTu:
1) naTPHOTHYECKOT0 BOCTIMTAHMS
LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaclleIUIO,
MOHUMAaHUS 3HAUYCHHSI XUMUYECKON HAayKH B )KM3HU COBPEMEHHOT'0 O0IECTBa, CIIOCOOHOCTH BIIaJCTh
JOCTOBEPHOI MH(pOpMaLUeil 0 MepeoBbIX JOCTHKEHUSIX U OTKPBITHAX MUPOBOH U OTE€UECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBA;
2) rpa:kIaHCKOT0 BOCTIMTAHMS:
NPEeACTaBICHUS O COLMAIBHBIX HOPMAX U MPaBUIIaX MEXINYHOCTHBIX OTHOILICHUHN B KOJUIEKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-UCCIIeI0BATENIbCKOM, TBOPUECKOM
U JIpYTUX BUAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHON AEATEIbHOCTH MPH BHITOJIHEHUU
yueOHBIX, T03HABATEIbHBIX 3a/1a4, BBIOJHEHUN XUMHUECKUX IKCIIEPUMEHTOB, CO3JaHUN Y4eOHBIX
IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B IIpOLIecCce ITON Y4eOHOM NesSTeIbHOCTH,
TOTOBHOCTH OLIEHUBATh CBOE MTOBEICHUE U IMOCTYIIKM CBOMX TOBAPUIIEH € O3ULIMN HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;
3) HEHHOCTH HAYYHOT0 MO3HAHUS:
MUPOBO33PEHYECKHE MTPEICTABICHUS O BEILIECTBE U XUMHUECKOMN peakliiu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOLINE OCHOBY JUUIsl IOHUMAHUS CYIIIHOCTH HAy4YHOU
KapTHUHBI MHUpa, IPEJICTABICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IbI, B3aUMOCBA3SIX
YeJI0BEKa C MPUPOIHON CPeIoii, O POJIM XUMHUH B TO3HAHUH ITHX 3aKOHOMEPHOCTEH;
II03HaBaTeJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUH 110 XUMHHU, HEOOXOAUMBIE IS
00BsICHEHUs HAOII0AAEMBIX NTPOLIECCOB U SIBJICHUH, T03HABATEIbHOM, MH()OPMAIIMOHHOM U YNTATEIHCKON
KyJBTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOM Pa0OTHI C yUeOHBIMU TEKCTaMH, CIIPABOYHON
JUTEPATYPOH, TOCTYITHBIMU TEXHUYECKHUMHU CPEACTBAMHU HH(OPMAIIMOHHBIX TEXHOJIOTHIA;
UHTEpeC K 00yYECHHUIO U MO3HAHMUIO, JIF0003HATEILHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K CaMO0Opa30BaHUIo,
MPOEKTHOM 1 UCCIIE0BATENbCKON JESTENLHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBIECHHOCTH U YPOBHS
oOyueHus B JajbHeeM;
4) ¢hopMupoBaHHUs KYJbTYPbI 310POBbS:
OCO3HaHME IICHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOILICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/J0POBBIN
00pa3 KU3HHU, OCO3HAHNE TTOCIIEACTBUI U HEMTPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOI,
HApKOTHKOB, KypEeHHs ), HEOOXOIMMOCTH COOTIOIEHUS ITPABUI O€30MaCHOCTH MIPU OOPAICHUH C
XUMHYECKHMH BEIIECTBAMHU B OBITY U peajbHON )KU3HH,
5) TpyaoBOro BocnuTaAHMA:
UHTEpEC K NPAaKTUYECKOMY U3YUEHUIO NPO(eccuil U Tpyaa pasIngHOro poja, yBaXKeHue K Tpyay U
pe3yabpTaTaMm TPYJAOBOM JEATEIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHHMSI IPEAMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIM BHIOOD MHAMBUAYAIBHON TPAGKTOPUU MPOIOJIKEHHS] 00pa30BaHus C yUETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,



yCHemHoi npoheccCuoHaaIbHON ASSITENbHOCTU U PAa3BUTHSL HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBATHCA B MPO(ECCUOHATIBHOMN Cpe/Ie;
6) IKOJIOrM4eCKOro BOCIIMTAHMSI:
9KOJIOTMYECKH 11eJIeCO00pa3HOe OTHOLICHHE K MPUPO/Ie KaK UCTOUHUKY JKU3HU Ha 3eMIie, OCHOBE €¢
CYLIECTBOBAHMUS, TOHUMaHHUE IIEHHOCTH 3/I0POBOT0 U O€30MacHOr0 00pasa *KU3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PU3UUECKOMY M IICUXUYECKOMY 3/10pPOBbIO, OCO3HAHHE [IEHHOCTH COOIOACHUS
npaBuII OE30MIaCHOTO MOBEIEHHS ITPU PadOTE ¢ BEIIECTBAMH, a TAKXKE B CUTYaLlUsAX, YTPOKAIOIINX 3I0POBbBIO
¥ JKW3HU JTIOJCH;
CHOCOOHOCTH MTPUMEHSTH 3HAHHS, TIOTy4aeMble IPU U3YYeHUU XUMUH, JUTS PEIICHHS 3a71a4, CBA3aHHBIX C
OKpYKaroIlel MPUPOTHON CPENOi, IS MOBBIICHHS YPOBHS 3KOJIOTHYECKON KyIbTYpPbI, OCO3HAHHUS
J100aTBFHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM U MyTel X pelIeHHs! OCPEICTBOM METO/I0B XUMUH,
9KOJIOTMYC€CKOI'0 MBIIIIJICHUSA, YMCHHA PYKOBOJACTBOBATHECA M B HOSHaBaTeHbHOﬁ, KOMMYHHKaTI/IBHOI\/'I )41
COLIMAJIBHON MTPaKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI
B cocrtaBe METANPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC IJIA q)OpMI/IpOBaHI/ISI MHUPOBO33PCHHUA
oOIIeHay4YHbIe MOHATHS (3aKOH, TEOpHs, IPUHLIUI, THIIOTE3a, (aKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U
JpyTroe.), KOTOpbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEAMETAX U MO3BOJIIOT HA OCHOBE
3HAHUH U3 ATUX MPEIMETOB OPMUPOBATH MPEJICTABICHHUE O [IEIOCTHON HAyYHOU KapTUHE MUPA, U
YHHUBEpCaJbHbIE yueOHbIe AeCTBUS (IT03HABATEIbHbBIE, KOMMYHUKATHBHBIE, PETYIATUBHBIC), KOTOPHIE
o0ecreunBarOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJITAHUPOBAHUIO M OCYILIECTBICHHIO
y4eOHOU AeSITeTbHOCTH.
ITo3HaBaTe/ibHbIE YHUBEpPCAIbHbIE YueOHbIE NelcTBUS
ba3oBble JJoruyeckue eiicTBUA:
YMEHUA UCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOI'0 MbIIIUICHUS ITPU OCBOCHUU 3HAHUU: PaCKpbIBaTb CMBICIT
XUMUYECKUX MOHITUH (BBII[GJIHTI) HX XapaKTCPHbIC MPU3HAKH, YCTAHABIIMBATH B3AUMOCBA3b C APYTUMHU
HOHSTHSIMH ), UCTIOJIB30BATh MOHITHS 7151 OOBSCHEHHUS OTAEIBHBIX ()aKTOB U SIBICHHUI, BHIOMPATh OCHOBAHUS
U KpUTEPUH [T KJIacCU(UKAIIMA XUMUYECKUX BEIIECTB M XMMUYECKUX PEaKIUi, YCTaHABINBATh
NPUYUHHO-CIICJCTBEHHBIE CBSI3H MEXKTy O0BEKTaMHU HU3YUYEHUS, CTPOUTD JIOTUIECKHE PACCYKICHHS
(MHIYKTUBHBIE, 1€TyKTUBHbIE, 10 aHAJIOTUH), J€JIaTh BBIBOJbI U 3aKIHOUCHHUS;
YMEHHE IPUMEHATDH B IPOLECCE MO3HAHUS MOHATHUS (MPEAMETHBIE U METANpPEAMETHBIE), CAMBOJINYECKHE
(3HAKOBBIE) MOJIEH, UCTIOJIb3YEMbIE B XMMHUH, TPE0OPa30BHIBATH IIMPOKO MPUMEHSAEMbIE B XUMUU
MOJIeTIbHBIE TIPECTABIICHUS — XUMUYECKUHN 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKasi popmyrna u ypaBHEHHE
XMUMHYECKOH peaKIiy — MpY PelIeHnH yueOHO-1103HABATEIbHBIX 33/1a4, C YUETOM 3THUX MOJIEJIBHBIX
HpCIICTaBJICHI/Iﬁ BBIABJIATD U XapPAKTCPU30BaATh CYIIECCTBCHHBLIC IIPU3HAKU U3YyYaCMbIX 00BEKTOB —
XUMHUYCCKHNX BCIHICCTB U XUMHWYCCKUX peaxunﬁ, BBIABJIIATH O6HII/IC 3daKOHOMEPHOCTH, NIPUYUHHO-
CJIEJICTBEHHBIE CBSI3U U MPOTHBOPEUHNS B U3y4YaEMbIX POLECCAX U SIBJICHUSX.
Ba3oBnle HcciienoBaTeIbCKHE TeHCTBUA
YMEHHE UCIOJIB30BaTh IIOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a TAK)KE B KAUECTBE
OCHOBBI JIJIs1 YOPMUPOBAHHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;
NpUOOpETEHHE ONbITA M0 MIAHUPOBAHUIO, OPraHU3aLMHU U ITPOBEIECHUIO YYCHUUYECKUX YKCIIEPUMEHTOB,
yMeHHEe HaOJII01aTh 32 XOJIOM TPOIIeCCa, CAMOCTOATEIHHO POTHO3UPOBATH €TI0 PE3yNIbTaT, POPMYITHPOBATH
O606HICHI/I$I 1 BBIBOJIBI 110 pE3YyJIbTaTaM HpOBCZ[éHHOI‘O OIIbITa, UCCIICOOBAHUsA, COCTABJIATH OTYET O
HpOJIeTaHHON paboTe.
Pabora ¢ undopmanueii:
yYMEHHUE BBIOMPATh, aHATM3UPOBATH U UHTEPIPETUPOBATh HHPOPMALINIO PA3THMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS, OIYyYaeMyIO U3 Pa3HbIX HICTOYHUKOB (HAYYHO-TIOMYJIApHAs JIMTEPATypa XUMUYECKOTO
CoJIeprKaHusl, CpaBOYHbIe MOCOOMs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO UH(OPMALIHIO;



YMEHHUE NIPUMEHSATh pa3IMYHbIe METObI U 3alIPOCHI IPH IOUCKE U 0TOOpe UH(OpMALIUU U

COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOUMBIX /1715 BBITIOJIHEHUsI yUE€OHBIX U [T03HABATENIBHBIX 3a/1a4

OIIpEJIeIEHHOT 0 THIIA, TPUOOPETEHHUE ONbITAa B 00JIACTH MCII0JIb30BaHUS HHPOPMALIMOHHO-

KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaIeHUE KyJIbTypOl aKTUBHOT'O UCIIOJIb30BAaHUS Pa3IMYHbBIX IOUCKOBBIX

CHCTEM, CAMOCTOSATEJILHO BEIOMPATh ONTUMANIbHYIO (hOpMY IpeAcTaBiIeHUs HHYOpMALUU U

WUTIOCTPUPOBATH PELIaeMble 3a7jaull HECIOKHBIMH CXEMaMH, AUarpaMMamu, Jpyrumu GopmaMu rpaduky 1

NX KOMOMHAIIMSIMY;

yYMEHHE HCIIO0Ib30BaTh U aHAJIU3UPOBATh B Mpoliecce y4eOHOH U UCCIIe10BATENIBLCKOM NS TEIbHOCTH

MH(OPMALIUIO O BIMSHUM HPOMBILIIIEHHOCTH, CEIbCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSHUE

OKpYKaroIlel IPUPOTHON CPELBI.

KoMMmyHHKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe AeiiCTBUS:

YMEHHMS 3a/1aBaTh BOMPOCHI (B X0J1e AUajora v (Win) IUCKYCCHH) TIO CYIIECTBY 00CYKIaeMO TEMBI,

(GopMynHUpOBaTh CBOM IPEUIOKEHUS] OTHOCUTENIBHO BBINOJIHEHHS IIPEUI0KEHHOH 3a/1auH;

YMEHHUS NPEJICTaBIIATh I0JIyYEHHbIE PE3Y/IbTaThl II03HABATEIbHOM J1€ATEIbHOCTH B YCTHBIX U MUCbMEHHBIX

TEKCTAax; JIe/aTh IPE3CHTALNIO PE3yIbTaTOB BHIMOJIHEHHS] XMMUYECKOI0 SKCIIEpUMEHTa (J1Ja00paTOpHOTo

OTIbITa, Ta00paTOPHOU PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MMPOCKTA);

yMeHHs y4eOHOTo COTpYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHON M UCCIIEJ0BATEIbCKOM

JeATEeNIbHOCTHU NPU PEIIeHUH BO3HUKAIOLIUX MIPOOIeM Ha OCHOBE y4eTa OOLIMX HHTEPECOB U COTTIaCOBAHUS

no3uiuit (00CyXIeHus, 0OMEH MHEHUSAMH, «MO3TOBbIE IITYPMbI», KOOPIUHALIUSI COBMECTHBIX JIEUCTBHUH,

olpezieJIeHNe KPUTEPUEB 0 OLIEHKE KauecTBa BHINOIHEHHOH paboThl U APYTHUE).

PerynsiTuBHBbIC YHHBepca/IbHbIE YUeOHbIE NeliCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPENeNATh eI AesTeIbHOCTH, IITIAHUPOBATh, OCYILECTBIISATh, KOHTPOJIUPOBAThH

U NP1 HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO AEATEIILHOCTh, BEIOUPATh Hanboee 3pPpeKTUBHBIE CIIOCOOBI

peleHus y4yeOHBIX U II03HABATENIbHBIX 33/]a4, CAMOCTOATENIBHO COCTABIIATh WM KOPPEKTUPOBATH

IPEeJIOKEHHBIHN alropuT™ ASHCTBHHA IPU BHIIOJHEHUH 3a/1aHUH € Y4ETOM MOJIY4YEeHHUS! HOBBIX 3HAHUH 00

U3y4aeMbIX 00BEKTaxX — BELIECTBAX U PEaKLUAX, OLEHUBATh COOTBETCTBUE MOIYYEHHOTO Pe3ybTaTa

3asBJICHHOM LIeJIM, YMEHHE MCII0JIb30BaTh U AaHAIIM3UPOBATh KOHTEKCTBHI, IIpe/UlaraeéMble B YCIIOBUH 3aJaHUN.
HNPEJMETHBIE PE3YJIbTATBI

B cocTaBe npegMeTHBIX pe3yIbTaToB [0 OCBOSHHIO 0053aTENbHOIO COIEPKAHMS, YCTAHOBIEHHOTO JaHHON

dbenepanbHOil paboyeil MporpaMMoit, BBIIEISIOT: OCBOSHHbIE 00YYaIOIMMHUCS Hay4YHbIEe 3HAHUS, YMEHUS U

Croco0BbI AEUCTBUH, crienUpHUECKUE I IPEAMETHON 00J1acTh «XUMHUS», BUJIbI AEATEILHOCTH T10

MOJIY4YE€HHUIO HOBOTO 3HAHUS, €r0 MHTepIpeTaluy, IPeoOpa30BaHUIO M IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX

Y HOBBIX CUTYaIHsIX.

K xoHiy oOyuenus B 7 kj1acce peIMEeTHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPAXkKaTh

c(OpPMHPOBAHHOCTh Y 00YYAOLINXCS] YMEHUI:

- OBJIaJICHUE NOHATUHHBIM aNlapaToM U CUMBOJIMYECKUM SI3bIKOM XMMMHU; TIEPBOHAYAIIbHbIE

CHCTEMAaTU3UPOBAHHbIE MIPEJICTABICHHS O BEUIECTBAX, UX MPAKTHYECKOM IIPUMEHEHUH;

- OIIBIT HAOJIOAEHUS U ONUCAHUS U3YYEHHBIX COEIMHEHUH, IPOCTBIX U CJIOKHBIX BELIECTB,

JEMOHCTPHPYEMBIX U CAMOCTOSITEIILHO IIPOBOAUMBIX SKCIIEPUMEHTOB, a TAKIKE XUMUUECKUX PEaKLUii,

IPOTEKAEMBIX B IPUPOJIE U B OBITY;

- YMEHHE JIeNIaTh BBIBOJIbI U YMO3AKIIIOUEHHS 13 HAaOMI0AeHN, N3y4EeHHbIX XUMUYECKUX 3aKOHOMEPHOCTEH;

- YMEHHUE MOJIEIMPOBATh CTPOCHHUE aTOMOB M ITPOCTEHUIIIMX MOJIEKYJI, XapaKTEepU30BaTh B3aUMOCBSA3b MEXTY

COCTaBOM, CTPOCHHEM M CBOWCTBAMM HEOPraHMUYECKHX BEIECTB;

- YMEHHUE CTPYKTYPHUPOBATh U3YUEHHBI MaTepHUal U XUMHUECKYIO0 HHPOPMAILIUIO, TOJyYSCHHYIO U3 IPYTUX

HCTOYHHUKOB.

- YMEHHUE aHAIN3UPOBATh U OLEHUBATH MOCJIEACTBUS ISl OKPY’KAIOIIEeH Cpebl OBITOBOM U



NPOM3BOJICTBEHHOM JICATEIILHOCTH YEJIOBEKA, CB3aHHOH C MOJTYYCHUEM U NIEpepaOdOTKOI BEIIECTB.

- YMEHUE IUTAHUPOBATh U MPOBOJAUTH XUMHUECKUI SKCIICPUMEHT;

- IPOBE/ICHUE OTIEPALIUi C UCTIONB30BaHUEM HarpeBaHusl, OTCTAaUBaHUs, PHIBTPOBAHUS, BEITIAPUBAHUS;
NOJTY4eHUsI, COOUpaHusl, pacliO3HABAHMUS BEILIECTB.

- cOOJTIO/ICHHE TIPABWII TEXHUKH O€30MACHOCTH NPU MPOBEICHUN XUMHUECKOTO YKCTICPUMEHTA,

- OBJIaJICHE OCHOBaMU XHMHUUYECKON IPAMOTHOCTH — CHOCOOHOCTh aHATM3MPOBATh U OOBEKTUBHO OI[CHUBATH
YKH3HEHHBIC CHTYAIINH, CBSI3aHHBIC C XUMUEH, HaBBIKAMH 0€30I1aCHOT0 00paIlleHH s C BEIIECTBAMH,
UICIIOJNIb3YEeMBIMH B ITOBCEIHEBHOM )KU3HM,

UCIIONIH30BaTh BEIIECTBA B COOTBETCTBUH C MX MPEJIHA3HAYCHUEM U CBOWCTBAMH, OITUCAHHBIMH B
WHCTPYKIUH 110 TPUMEHECHHUIO;

- YMCHHUEC OKa3bIBAaTh IICPBYIO IIOMOIIb IIPU OXKOr'ax, Mope3ax U APyrux TpaBMax, CBA3aHHLIX C BEIICCTBAMHA
U J1abopaTOPHBIM 000PYTOBAaHHEM.

TemaTu4yeckoe MJIAHMPOBAHNE YPOKOB

Ne Paznen, Tema KonnuectBo Jlara Jara

ypo 4acoB MIPOBEACHUS MPOBEACHUS

Ka TI0 TIIaHY o (akry

1 | Xumus kak yacte ecrecTBo3HaHus. [IpeMer Xumum. 1

2 | HabmroneHue v 9KCIEPUMEHT KaK METOIbl H3ydCHHS 1
€CTECTBO3HAHUS U XHMUHU.

3 | [Ipaktuyeckas pabora Nel «3HaAKOMCTBO ¢ 1
nabopatopHbIM o0opynoBaHueM. [IpaBuia TeXHUKU
0€30MaCHOCTH. »

4 | Ilpaktrueckas pabota Ne2 «HabmoaeHue 3a ropsiei 1
cBEYOH. YCTpocTBO M paboTa CIUPTOBKHU.»

5 | MogenupoBaHue. 1

6 | Xumuueckue 3HaKU U HOPMYIIBL. 1

7 | Xumus u pusmka. 1

8 | YucTsle BElIEeCTBA U CMECH. 1

9 | OObemHast 107151 KOMITIOHEHTA ra30BOM CMECH. 1

10 | MaccoBast 10J11 paCTBOPEHHOTO BEIIECTBA. 1

11 | MaccoBas f1o7s mpuMecei. 1

12 | Pa3nenenue cmecei. 1

13 | lucTriuisaius v neperoHkKa. 1

14 | TIpaktrueckas padota Ne 3. [IpuroroBieHue pactopa 1
C 3aJIaHHOM MacCOBOM J10JI€M PACTBOPEHHOI'O
BEIICCTBA.

15 | IIpaxTtnueckas padota Ne 4. O4ncTka HOBapeHHOM 1
COJIH.

16 | O6o0menne u cucTeMaTH3aIus 3HaHUH 110 1
IIPOMICHHOU TEME.

17 | KonTpomsHas padota Nel. «Cmecu BemiecTs, UxX 1
COCTaB U CTIIOCOOBI pa3/IeICHUS

18 | Xumudeckue 3neMeHTHI. [IpocThie U cloXHBIE 1
BEIECTBA.

19 | Xumudeckne 3HaKU ¥ XUMUYECKHE (OPMYITHI. 1

20 | OTHOCHTENIbHBIC aTOMHAsI U MOJICKYJISIpHAsI MACCHI. 1

21 | MeTaJuibl. 1

22 | TlpencraBUTEIN METAJUIOB. 1

23 | Hemerasuisl. 1

24 | TIpencTaBUTEIIN HEMETAIIIOB. 1

25 | BaJleHTHOCTb. 1

26 | Oxcubl. 1




27 | Kucnortsl. 1
28 | OcHoBaHwusl. 1
29 | Comw. 1
30 | Kimaccudukariysi HEOPraHUu4eCKUX BEIICCTB . 1
31 | Pemienue ynpaxHeHUH ¥ 3a/1a4. 1
32 | KonrpomabHas padora Ne2. «Kinaccudukarus 1
HEOPTraHUYECKUX BEIICCTB
33 | PesepBHoe Bpems 1
34 | Pe3epBHOE Bpems 1
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