MunucTepcTBO 00pa30oBaHUs U MOJIOACKHON MOMUTUKN CBEPIIIOBCKOM 001acTu
MKY «YnpaBnenue o6pazoBaHus TOPOACKOTo okpyra bornanoBuyy
MyHuIMnansHOE aBTOHOMHOE 00111e00pa30BaTENbHOE YUPEKICHUE
KomeHnckas cpennsist o0ieoOpa3zoBaTebHas IMIKOJIa

(/

YTBEPXJIEHO
Jupexrop
CornacoBato: MAOY Komenckoii CO
3gM.ANMD I;Ole;‘ / Xl
& [H.1  bobolmHa TS a7 4/ o a
= /Jj{/oT «L» Ld 20,

«31» aBrycra 2023r.

Pabouas npozcpamma
YueOH020 Kypca 6HEYPOUHOIL OeaAmenbHocCmu

«A — xo03aun ceoeit nianemol)

g 9 Kiracca
Ha 2023-2024 y4yeOHbIii 1o

CocTaBuTenb:
3anoxHbIX TarbssHa AHTOHOBHA,
YUYUTEIh XUMUU 1 OUOJIOTHT



1. Copepxanue y4eOHOro Kypca BHEYPOUHOM AeATEJIbLHOCTH

JlaHHas mporpamMma CHOCOOCTBYET PAa3BUTHIO Yy YYalUXCA CaMOCTOSITEIbHOIO
MBILUICHHS, POPMUPYET YMEHHSI IPUOOPETATh M MPUMEHATH, IIOJTY4YeHHbIC 3HAHUS HA TPAKTUKE.
Pa3Butue u popmMupoBaHue BbIIEYKa3aHHBIX KaY€CTB BO3MOXKHO OJ1arosiapsi pa3BUTHIO HayYHO-
II03HABATEJILHOIO MHTEpPECA BO BPEMS 3aHATHUM.

C TOYKM 3peHMs] HayKH, SKCIEPUMEHT — 3TO HCCIEJI0BaTEIbCKUN METOJ 00ydeHus,
KOTOpBIM ITOJHMMAET I103HABATEIbHBIH HHTEpEC Ha 0O0Je€ BBICOKUH YPOBEHb, YCHUIIMBAECT
MOTHBALIMIO CaMOCTOSITENIBHON JEATENBHOCTH. MccienoBarenbCKkuil METO, ABIIAETCS YCIOBUEM
dopmMHpoBaHUs HMHTEpeca, IMOTPEOHOCTH B CAMOCTOSTEIBHOH, TBOPYECKOW JEATEIbHOCTU
ydaluxcs.

3aHATHSI MHTETPUPYIOT TEOPETUUYECKUE 3HAHUS, U INPAKTUUYECKUE YMEHMS, U HaBBIKU
y4alluxcsl B €IMHOM IpoLecce IesTeIbHOCTH Y4eOHO-NCCIIe0BATENbCKOrO Xapakrepa. [JJaHHbIi
KypC COJepXkaTelbHO CBSI3aH C KypcaMu XHMHHU, OWOJOTHH, (PU3MKH, SKOJIOTUM U HOCHUT
MHTETPUPOBAHHBIN XapaKTep, CHOCOOCTBYs Pa3BUTHIO €CTECTBEHHO-HAYYHOIO MHPOBO33PEHUS
YYAIIUXCS.

LeneBas ayauropus: ydaiuecs 9-x ki1accoB 00111e00pa30BaTeIbHbIX IIKOJL.

JlanHbI Kypc T1OMOXET Cc(GOpPMUPOBATh HABBIKM CAaMOCTOSATEIbHOM paboThl ¢
IUGPOBBIMU  JaTYUKAMH, IMPOBEJCHUS H3MEpeHHH M O0OpabOTKU IOJYyYEHHBIX H3MEPEHUH.
Pa3BuTh mo3HaBaTENbHBIII MHTEPEC U METANPEAMETHbIE KOMIETEHLMH OO0Yy4aroluXcs uepes
IPAaKTUYECKYIO JIeSTEIbHOCTD; PACIIUPUTh, YIIYyOUTh M 000OLIMTH 3HAHUS 00 3KOJIOrMYECKOU
KyJIbType, ChOPMHUPOBATH YCTOMYMBBIA HHTEPEC 00YUYAIOIINUXCS K TPEIMETY XUMHH

Hcnonb3oBanue oOopynoBanusi «Touka pocTa» NpHU peanu3alud JaHHOIO Kypca
MO3BOJIAET CO3AATh YCIOBUS:

* Ul pacIIMpEHus COJEpKaHUsA  HIKOJBHOIO  XHMHYECKOro  00pa3oBaHMs;

* 7S TIOBBINICHHUS ITI03HABATEIIFHOW AaKTHBHOCTH OOYYaIOMIMXCS B €CTECTBEHHO-HAYyYHOMH
obnacry;
* s pa3BUTUS JIMYHOCTH peOEHKa B Ipoluecce OOydyeHHsS XHUMHUH, €ro CIOCOOHOCTEH,
(dopMHpOBaHUS U YIOBIETBOPEHUS COLMAIBHO 3HAYUMBIX MHTEPECOB U HOTpeOHOCTEH;
* 17151 pabOTHI ¢ OAAPEHHBIMH IIKOJIILHUKAMH, OPTaHU3AIMHA WX PAa3BUTHUS B PA3IMYHBIX 00JIaCTIX
00pa3oBaTeNbHON, TBOPUECKON EATEIbHOCTH.

KouTponb pe3ynpraToB 00y4eHHs B COOTBETCTBUM C JaHHOW 0Opa3oBaTeIbHOU
IpOTrpaMMOii MPOBOAUTCS B OpPME MUCHBMEHHBIX M SKCIIEPUMEHTAIBHBIX padoT, IpeArnoIaraeTcs
IIPOBEJICHNE UTOTOBO arTrecTanuu. [IpoMexyTounas aTTecTanys MPOBOIUTCS

B BHUJI€ OTYETOB IO MPAKTUYECKHM DPabOTaM, CaMOCTOSTENILHBIM TBOPUECKUM paboTam,
UTOTOBBIE Y4EOHO-UCCIIE0BATEIBCKUE TTPOECKTHI.

Hrorosoe 3aHsATHE NPOXOAUT B BHUJE KPYIJIOIO CTOJA, I'ZI€ 3aCIIyIIMBAKOTCS JOKJIAJbI
yyalxcs Mo BbIOpaHHOM TeMme HCCIeOBaHUs, KOTOPbIE MOTYT OBITh IpPEJCTaBIEHbI B (opMme
pedepara win oT4€Ta MO MCCIeI0BATENbCKOM padoTe.

[Iporpamma paccuntana Ha 1 rox oOyuenus, Bcero — 34 yaca

Tema 1. BBogHble 3aHsTHS. XUMHYECKHI IKCIepUMeHT U U poBbIie JJadopaTopuu
[udpossie natunku. OOMe XapakTepucTuku. duznueckue 3PpPeKTsl, UCTI0NIb3yeMble B paboTe
naTurkoB. TexHuka mabopatopHbix padot. [IpaBuna okazanus

NEpPBOM MEAUIIMHCKON OMOIIM ITPH OXKOTaX U OTPABJICHUAX XUMUUECKUMHU PEAKTUBAMHU

Tema 2. JkcnepuMeHTAJIbHbIE OCHOBBI XUMMU

Crpoenne mnnameHu. CBOMCTBa BEIIECTB, KOTOpble Mbl H3MepsieM. (OUuCTKa BEIIECTB
MIePETOHKOM, TIepeKpUCTAIN3aIMel, fekanTanuei. Kpucrammmsanus. AncopOrus.
JlaGopatopHnas padota Ne 1. 3ydyeHue crpoeHue niaMeHu

JlaboparopHas pabotra Ne 2. OmpezneneHue TeMIepaTypbl KHUIIEHUS >XKUIKOCTH. M3ydeHue
IIEKTPONPOBOIUMOCTH BELLECTB

Jlabopatopnast pabGota Ne 3 CpaBHeHUE DJIEKTPONPOBOJHOCTH IUCTWIMPOBAHHOW U
BOJOIIPOBOAHON BOJIbI

JlaGopaTtopnast pabota Ne 4. A ncopOumst



JlaGopatopHas pabota Ne 5. BelpaniuBanue KpuCTaIIIOB MEIHOTO Kylopoca

Tema 3. Bo3ayx u ero oxpana

AtMocdepa. OCHOBHBIE XHMHUYECKHE IPOMYKTHI, TEXHOTCHHO- MOMaJamiue B aTmocdepy.
3arpsizuenue arMmocdepsl. [Ipuunmna paspymieHuss 030HOBOro cios. I[lapHUKOBBINA 3(deKT.
DoToxuMuyecKui cMor. KHCIIOTHBIE TOKAN U UX BPEAHOE BO3/IEHCTBUE

JlaGopaTtopnas padota Ne 6. «MmuTarust 00pa3oBaHusI KUCIOTHBIX JOXKICH» U ICHCTBUE KUCIIOT
Ha CKOPJIYIy SIMI ITHII.

Jlaboparopnas pabota Ne 7. MOHUTOPUHT coliep:KaHUs KUCIOpOia B aTMOC(hepHOM BO3IyXe
JlaGopatopHas padota Ne 8. MOHUTOPUHT TeMIIEpaTypbl aTMOCHEPHOTO BO3AyXa U BIAXKHOCTH
JlabopaTtopnas pabota Ne 9. MonuTopuHTr cHexHOTO TToKpoBa. Onpenenenue pH cHera

Tema 4. Boga u ee oxpana

BoaHble pecypcsl, UX pallMOHaJIbHOE MCIOJb30BaHUE M OXpaHa. Bona u €€ 3HaueHHe B )KU3HU
yenoBeKa. MICTOUHHKY 3arps3HeHUs. DKCKYpCHs Ha Oeper peku u 0TOOp Mpod BOJIBI.
JlabopaTopHas pabora Ne 10 Mouutopunr Boawl. OmnpeneneHue oOmiei »xectkoctu, pH
BOJIbL. DKCKYPCHSI Ha OUUCTHBIE COOPY>KEHHS paiioHa

Tema 5. [louBeHHbIE pecypchl M UX OXPaHa

[TouBeHHBIE pecypchl, UX UCHONb30BaHUE M oxpaHa. [louBa, ee cocraB. KuCIOTHOCTH MOYBHI.
3arpsi3HeHue MOYB TBEPABIMU OBITOBBIMU OTXO/IaMHU.

JlaGopaTtopnast pabota Ne 11. MOHUTOpPUHT 3arpsi3HEHUSI TIOYBBI

Tema 6. [IpoexTHasi padoTa

2. Ilnanupyemble pe3yJbTAThl OCBOCHHUS
y4eOHOro Kypca BHEYPOYHOM 1eATeJIbHOCTH

JInuHOCTHBIE pE3yNbTAThI
OOyuaromuiics NOIyYUT BO3MOXKHOCTB JUIsl YOPMUPOBAHUS CIIETYIOLUINX JIMYHOCTHBIX Y'Y /1
* OIIpeJIeTIeHNEe MOTUBALIMK U3YyYEHHs Y4eOHOr0 MaTepuaa;
* OLICHMBAaHHE YCBAaWBAaEeMOro y4eOHOro MmarepHanga, UCXOAs U3 COLUAIBHBIX U JIMYHOCTHBIX
IIEHHOCTEIA;
* [IOBBIIIEHUE CBOETO0 00Pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHHUIO OCHOBHBIX
UCTOPUYECKHUX COOBITUM, CBS3aHHBIX C PA3BUTHEM XMMUU U OOIECTBA;
* 3HaHME NTPaBUJI IOBEACHMS B UPE3BbIUANHBIX CUTYaLUX;
* OLIEHUBAHUE COLUAIBHON 3HAYMMOCTH MPOQPECCHi, CBA3AHHBIX C XUMHEH;
* BJaJEHHE TpaBWIaMH O€30MacCHOrO0 OOpalleHUs ¢ XUMHUYECKUMH BELIECTBaMH U
000py/I0BaHUEM, MPOSIBJIEHUE IKOJIOTMUECKON KYJIbTYpPHI.
MetanpeameTHbie pe3yJibTaThl

PerynaruBHeie
OO0yuaromuiics NOIYyIUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEIYIOUIMX PEryiIaTUBHBIX Y'Y 1:
* [IeJIenoJIaraHye, BKIII0Yas IOCTaHOBKY HOBBIX LieJiel, mpeoOpa3oBaHKe MPaKTUUECKON 3a/1a4M B
MIO3HABATEJIbHYI0, CaMOCTOSITENIbHBIA AaHAIU3 YCIOBUM JOCTM)KEHHs LE€IM HAa OCHOBE Yy4déra
BBIIEJICHHBIX ~ yYUTEJIEM  OpPUEHTUPOB  JIEHCTBUS B  HOBOM  y4yeOHOM  MaTepuale;
* [NIAHUPOBAHUE ITYTH JTOCTHXKEHUS LIEJIeH;
* YCTaHaBJEHME LIEJIEBbIX NMPUOPUTETOB, BHIIEICHUE aTbTEPHATHUBHBIX CIOCOOOB TOCTUKEHUS
ey 1 BeI0op Hanbosee 3¢ (peKTUBHOTO Crocooa;
* YMEHHE CAMOCTOSATEIbHO KOHTPOJIUPOBATH CBOE BPEMsI U YIPABIISATh UM;
* YMEHHE IPUHUMATh PELICHUs B TPOOIEMHOM CUTYaIUH;
* IOCTAaHOBKA Y4eOHBIX 3a]1a4, COCTAaBJICHHUE IIJIaHA U MTOCJIEI0BATEIbHOCTH AEHCTBHIA;
* OpraHu3anus pabo4ero MecTa Ipu BBITOJHEHUH XMMUYECKOTO 3KCIIEPUMEHTA,
* NIPOrHO3UPOBAHHE PE3YyJIbTATOB OOYYEHMs, OLIEHMBAHUWE YCBOEHHOTO MaTepuaia, OLEHKa
KayecTBa M YpPOBHsS TIOJIyUEHHBIX 3HaHUM, KOppEeKIHs IJaHa U crocoba AEUCTBUS TpH
HEOOXOIMMOCTH.

ITo3HaBaTenbHbIE
OO0yyaromuiicst MOJIy4UT BO3MOXKHOCTH /1711 POPMUPOBAHHUS CIIEIYIOMINX TO3HaBaTeNbHbIX Y'Y 1:



* [IOKCK U BbIJICJIEHUE UH(POPMAIIHNH;
* aHAIM3 YCIIOBUM W TpeOOBaHUM 3amayd, BHIOOP, COMOCTaBICHHE M OOOCHOBaHHE crocoda
pelleHus 3a1auH;
* BbIOOp Haubosiee 3((PEKTUBHBIX CIOCOOOB PEIIEHUS 3a/a4d B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;
* BBIBKEHHE U 0OOCHOBaHME I'MIIOTE3bI, BBIOOD crioco0a e€ IpOoBEepKH;
* CaMOCTOSITENIFHOE CO3[JaHHE aJITOPUTMA JeSITEIBHOCTH PU PEIIeHUH MPpo0IeM TBOPUECKOTO U
IIOMCKOBOT'0 XapaKTepa;
* YMEHHS XapaKTepHU30BaTh BELIECTBA [10 COCTaBY, CTPOECHUIO U CBOMCTBAM;
* OIUCBHIBAHUE CBOWCTB: TBEPIBIX, JKUIKUX, TIa3000pa3HbIX BEILECTB, BBIJACICHUE HX
CYILLECTBEHHBIX IPU3HAKOB;
* M300pakeHUe COCTaBA MPOCTEHIIMX BEILECTB C IOMOIIbI0 XUMHUECKUX (POPMYJ U CYLIHOCTH
XUMUYECKHUX PEAKLIUH C ITIOMOIIBI0 XUMUYECKUX YPABHECHUH;
* IIpoBe/ieHUe HaOJII0AEHUH, ONUCAHNE MPU3HAKOB M YCIOBUM TEUEHUS XMMUYECKHX PEAKIIMMH,
BBINOJIHEHHE XMMUYECKOTO SKCIIEPUMEHTa, BBIBOABI Ha OCHOBE aHajlW3a HAONIOJICHUHA 3a
SKCHEPUMEHTOM, pELIeHHEe 3a/ad, IOJyuYeHUEe XHMHUYECKOH HHGOpMalMU M3 pa3IHyHbIX
HCTOYHUKOB;
* YMEHHUE OPraHU30BbIBaTh UCCIIEA0BAHUE C LIEIBbIO IPOBEPKU TUIIOTES;
* YMEHHE JIe1aTh YMO3aKI4YeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
* yMeHUE OOBEKTMBHO OLIEHUBaThb WMH(POPMALMIO O BEIIECTBAX M XMMHUYECKHX Ipolieccax,
KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHON MH(POPMALINH.
KoMMyHMKaTHBHBIE

OOyyaromuiicss MONXY4YUT BO3MOXKHOCTh AJii (DOPMHUPOBAHMS CIEAYIOUIMX KOMMYHHKATHBHBIX
YV II:
* [IOJIHOE€ U TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBHM C 3aJa4aMU U YCJIOBUSIMH
KOMMYHHUKaIWY;
* QJICKBATHOE MCIIOJIb30BAHUE PEYEBBIX CPEIACTB JUISl y4acTHsl B JUCKYCCHM M apryMeHTaluu
CBOEH NO3MLMH, YMEHHE IPEJCTaBIATh KOHKPETHOE COAEp)KaHUE C COOOLICHHEM €ro B
MUCBMEHHOW M YCTHOW (opMme, ONpeesieHue CIIOCOOOB B3aMMOJICHCTBHSI, COTPYAHHUYECTBO B
MOMCKE U cOope nHpopmaIuu;

* omnpezesieHue Coco0OB B3aUMOAEHCTBUSI, COTPYAHUYECTBO B MOUCKE M cOOpe MH(pOpMalnu,
yyacTHe B JAMajore, IUIAaHUPOBaHME OOIIMX CIIOCOOOB pabOThI, MPOSIBIEHHE YBa)KUTEIBHOTO
OTHOWICHHUS K IPYTUM Y4alUMCS;

* ONHCAaHUE COJEPKAHMSA  BBIIOJHAEMBIX JEHCTBUM C IL€JIBI0 OpPUEHTHPOBKUA B
PEeIMETHONIPAKTUYECKON e TEIbHOCTH;

* YMEHUS yUUTBIBATh Pa3HbIE MHEHUS U CTPEMUTHCA K KOOPAMHALMM Pa3IMYHBIX NO3UIUN B
COTPYJIHUYECTBE;

* hopMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIHI0, apTYMEHTHPOBATh U KOOPAMHUPOBATH €€ C
MO3UIUSAMHU NMAapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIEro penieHHusi B COBMECTHOM
JESTEIILHOCTH;

* OCYIIECTBISITh B3aUMHBIM KOHTPOJb U OKa3blBaThb B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOLIb;

* IUJIAHUPOBATh OOIIME CHOCOOBI PAOOTHI; OCYLIECTBISATh KOHTPOJb, KOPPEKIHIO, OLEHKY
neiicTBuil mapTHEPA, yMETh YOeXK/1aTh;

* UCIOJb30BaTh aJI€KBATHBIE SI3BIKOBBIE CPEICTBA JJISI OTOOPAa)KEHUS CBOMX YYBCTB, MBICIIEH,
MOTHMBOB M TMOTpeOHOCTeH; oToOpakaTb B peud (omucaHue, OOBSICHEHHE) COJep)KaHHe
CoBeplIaeMbIX JEUCTBUN, KaKk B (popMe rpOMKOH COIMATM3MPOBAHHON peuu, Tak U B ¢opme
BHYTpPEHHEN peuH;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHIIMIO, MCHOJIb3Yysl CPEACTBA YCTHOM M MUCHMEHHOU
KOMMYHHUKAIlMM Tpd paboTe C TEeKCTaMH Y4YeOHHMKAa U JIOMOJHUTEIbHON JHMTEpaTypoH,
CIPaBOYHBIMU TaOJIUI[aMH, MPOSBIATH TOTOBHOCTh K YBa)KCHHIO MHOM TOYKM 3pEHHS TNPHU
00CYX/IeHUH pe3yIbTaTOB BHIIIOJHEHHOM padoTHI.

IIpenmeTHble pe3yJibTaThl



OOyuarouuiics HayYuTCs:

* IPUMEHSATH OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHIE, N3MEPEHHE, IKCIIEPUMEHT;

* OMKCHIBATH CBOMCTBA TBEPABIX, KUIAKUX, Ta3000pa3HBIX BEUIECTB, BBIICISSA UX CYIICCTBEHHBIC
MPU3HAKU;

* pa3nuyaTh XMMHYECKHE U (PU3NYECKHE SBJICHUS, HA3bIBATh NPU3HAKUA U YCIOBUS MPOTEKAHUS
XUMHUYECKHUX PEaKIIHii;

* co0Or0/1aTh MpaBmIIa 6€301acHOM paboThI IPH MIPOBEJACHUH OIBITOB;

* 110JIH30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOH;

* XapaKTepu30BaTh (hU3NYECKHE U XUMHUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUH, MPOBOJIUTH OMBITHI, MOATBEPKIAIOIINE XUMIUUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

* pacKpblBaTh CMBICH MOHSATHUS «aACOPOLU», BBIYUCIATH MAacCOBYIO JOJI0 PAaCTBOPEHHOTO
BEILIECTBA B PacTBOpPE, TOTOBUTH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM J10JEH PACTBOPEHHOIO
BEIIECTBA,

* XapaKTepHU30BaTh 3aBUCHMOCTh (DU3MUYECKMX CBOWCTB BEIIECTB OT THUIA KPUCTAJUIMYECKOU
PEIIETKH, OTPEACIIATh BUI XUMUYECKON CBA3U B HEOPTaHUYECKUX COCIMHEHUSX;

* Ha3bIBaTh (DaKTOPHI, BIUSIOUINE HA 3arPsI3HEHUE OKPYIKAIOIIEH CPE/IbI,

* XapaKTepu30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMH OKCHIOB, KUCIOT,
coJIeii, OCHOBAHUM;

* IPOBOJIUTH OIBITHI MO TOTYYEHUIO U U3YUYECHUIO XMMHUECKUX CBOMCTB Pa3IMUHBIX BEIIECTB;

* IPaMOTHO 00paIaThCs C BEIIECTBAMU B TIOBCEHEBHOM KHU3HH.

OO0yuaromuiics MOJYYUT BO3MOKHOCTh HAYYUTHCS:

* BBIJIBUTaTh U MPOBEPSATH SKCIIEPUMEHTAILHO TUIIOTE3bl O XMMHUYECKMX CBOWCTBAX BEIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYCCKUE PEAKIINH, O XapaKTepe
U MPOJIYKTAX Pa3IMYHBIX XUMAYCCKUX PEaKIIHii;

* XapaKTepHU30BaTh BEIIECTBA MO0 COCTaBYy, CTPOCHUIO M CBOWMCTBAM, yCTaHABIMBATH IPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXKIY TaHHBIMH XapaKTEPUCTUKAMH BEIICCTBA;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH CBOMCTBA COTIIACHO UX KJIACCU(DUKAIINN

* BBUIBUIaThb W TPOBEPATh OKCIECPUMEHTAIBHO THUIOTE3bl O BO3MOXKHBIX pPe3yJbTaTax
IKCIIEPUMEHTA

* HCMOJB30BaTh NPUOOPETEHHBIE 3HAHUS MJI1 OKOJIOTHYECKH TPaMOTHOTO TIOBEACHUS B
OKpYKarollei cpese;

* WUCMONB30BaTh MPHOOPETEHHBIE KIIOYEBBIE KOMIIETEHIIMM TPHU BBINOJIHEHUU MPOEKTOB H
pelIeHnH y4eOHO-UCCIICIOBATEILCKAX 3a7ad 0 W3YYCHHIO COCTaBa M XUMHYECKHX CBOWCTB
UCCIIeTyeMbIX 00BEKTOB,;

* 00BEKTHBHO OIICHUBATHh MH()OPMAIIHIO O BEIIECTBAX M XUMHUYECKHX IIPOIECCax;

* OCO3HaBaTh 3HAUYEHHE TEOPETHUYECKHX 3HAHWN MO XUMHUU Ui MPAKTUYECKOW AeATeIbHOCTH
YeNoBeKa.

3. TemaTH4eckoe IVIAHUPOBAHHUE

Tema Yacel Tun 3auaTus D0P/LIOP

/11

1 BBogHoe 3ausTue 1 3aHsarue http://www.en.edu.ru/
XHUMHUYECKUH IKCIIEPUMEHT U http://www.alhimik.ru/
1 poBbIe 1TAOOPATOPUHI

2-3 | TexHuka 1ab0paTOPHBIX padoT. 2 JIaboparopnas | http://college.ru/
[paBuia oka3aHus MEePBOi pabota http://grokhovs.chat.ru/
MEIUIIMHCKOW TIOMOIIIH TIPH 3ansTue
0XKOTaX U OTPABJICHHSIX
XMUMHYECKUMHU pearcHTaMu




4 | JJabopatopHas pabora Ne 1. Jlaboparopnas | http://www.en.edu.ru/
H3ydyenue cTpoeHue miaMeHu pabota http://www.alhimik.ru/

5 | JJaboparopHas pabora Ne 2. Jlaboparopnas | http://college.ru/
Omnpeznenenue TeMepaTypsl pabora http://grokhovs.chat.ru/
KUTICHUS KUIKOCTU becena
H3ydeHue 31eKTpornpoBOIUMOCTH
BEILIECTB

6 JIaboparophas padota Ne 3 Jlaboparopuas | http://www.en.edu.ru/
CpaBHEHHE JIEKTPONPOBOHOCTH pabora http://www.alhimik.ru/
JUCTUJUIMPOBAHHOM U
BOJIOITPOBOHOM BOJIBI

7 JlabopatopHnas pabota Ne 4. Jlaboparopnas | http://www.en.edu.ru/
AncopOnus pabora http://www.alhimik.ru/

8 | Jlabopatopnas paborta Ne 5. Jlaboparopuas | http://college.ru/
BeipaimuBanue KpucTamioB pabota http://grokhovs.chat.ru/
MEJTHOTO KyIopoca

9 | Atmocdepa. OcHOBHBIE Jlexrust http://college.ru/
XUMHYECKHE TPOTYKTHI, VYupaxunenuss | http://grokhovs.chat.ru/
TEXHOT'€HHO- ITOTAIAI0NINE B
aTMocdepy. 3arps3HeHue
aTMochepsl

10 | [IpuumHa pa3pyuieHus 030HOBOT'O Jlekuus http://www.en.edu.ru/
cnost. [lapuukoBbril apdexT. Yupaxkuenuss | http://www.alhimik.ru/
DOTOXMMUYECKHUM CMOT.

11 | Kucnoruslie noxau. JlaboparopHast Jlabopatopnas | http://www.en.edu.ru/
pabora Ne 6 «muTanus pabora http://www.alhimik.ru/
00pa3oBaHMs KUCIOTHBIX JTOXKIACH
U JICHCTBUE KUCIIOT HAa CKOPITYITY
U] TITHI

12- | JlaGoparopHas pabota Ne 7 JlaGoparopnas | http://college.ru/

13 | MOHUTOPHUHT COACPKAHHUS pabora http://grokhovs.chat.ru/
KUCIIOpPOJa B aTMOC(HEPHOM
BO3JIyXe

14- | JlaboparopHas pabota Ne 8 Jlaboparopnas | http://college.ru/

15 | MOHUTOPHHT TeMIIEPaTyphI pabora http://grokhovs.chat.ru/
aTMoc(epHOro BO3IyXa U
BJI&KHOCTH

16- | JIaboparopHast paboTa Ne 9. JlaGoparopnas | http://college.ru/

17 | MOHUTOPHHT CHEXHOTO MOKPOBA. pabora http://grokhovs.chat.ru/
Omnpenenenne pH cHera

18 | BoaHnbie pecypchl, HX 3ansTue http://www.en.edu.ru/
palMOHAIbHOE MCII0JIHb30BAHUE U Yopaxkuenuss | http://www.alhimik.ru/
OXpaHa

19 | Bopa u e€ 3HaueHne B KU3HU Jlexnus http://www.en.edu.ru/
yenoBeka. Mctounnku Yupaxkuenuss | http://www.alhimik.ru/
3arpsi3HEHUS

20 | Dkckypcus Ha Oeper peku u 0TOop DKCKypCcust
po0 BOJIBI

21- | JlaGopatopnas Ne 10. Jlabopatopnas | http://www.en.edu.ru/

22 | MOHHUTOPUHT BOJIBI pabora http://www.alhimik.ru/
OmnpeneneHne o0MIEH KECTKOCTH,
pH Bozm!

23 | DKCKypcHs Ha OYUCTHBIE OKCKypcust




COOPYXEHHS pailoHa

24 | [louBeHHBIE pECYpPCHI, UX 1 Kpyrasrii cron | http://www.en.edu.ru/
HCTIOJIb30BAHUE U OXPaHa. http://www.alhimik.ru/
25 | IlouBa, ee coctaB. KucnoTHOCTh 1 [Tpoekt http://college.ru/
HOYBBI http://grokhovs.chat.ru/
26 | 3arps;3HEHHE TIOYB TBEPIBIMU 1 3ansaTHe http://www.en.edu.ru/
OBITOBBIMH OTXOJaMHU Yupaxkuenust | http://www.alhimik.ru/
27- | JlaboparopHas pabora Ne 11. 2 Jlaboparopnas | http://www.en.edu.ru/
28 | MOHMTOPHHT 3arpsi3HEHHUS TIOYBBI pabota http://www.alhimik.ru/
29- | Pabora Hag mpoeKkTaMu 2 ITpoekT http://www.en.edu.ru/
32 http://www.alhimik.ru/
33- | Kpyrustii cron (mpe3eHTarws 2 Kpyrasiii cTon
34 | npoeKToB)

34 gaca
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