MHHHUCTEPCTBO MPOCBEIEHUSA POCCUICKOM ®EJEPAIIIN
MHUHUCTEPCTBO OFPA30BAHUS OPEHBYPI'CKOM OBJIACTH
YIIPABJIEHUE OBPA30OBAHUSA A IMUHUCTPALIUU IT'OPOJA
OPEHBYPI'A
MOAY "T'umna3zus Nel"

PABOYASA ITPOTPAMMA

yueOHOro Kypca «BBejgeHue B XUMHIO»

JUTSE 00y4alOIUXCsl 7 KIIacCOB

r. Open0Oypr 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no kypcy «BBeneHue B XUMHUIO» Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsI COCTaBJ€Ha Ha OCHOBE TpeOOBaHHM K pe3yJbTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTeIbHONM IMPOTpaMMbl OCHOBHOrO o0ImIero oOpa3oBaHUs,
npeactaBieHHbix B ®I'OC OO0, a Taxxke (eaepaibHOM pabodeil mporpaMMbl
BOCIIUTAHUS.

N3yuenne kypca B 7 Kilacce TOTOBUT Y4YalIUXCS K BOCHPHUSITHIO HOBOIO
npeaMera, Oasupyercs Ha H3YUYEHHUHM BEIIECTB M XHMHYECKUX IPOIIECCOB,
3HAKOMBIX  IOKOJbHMKAaM W3 IIOBCEIHEBHOM JKM3HH, C MHHUMAJbHBIM
MCIIOJIB30BaHUEM XUMHUECKUX (hOPMYJI, YpaBHEHUH, peaKIuii U pacueTHHIX 3aj1ay.

Kypc mocTpoen Ha ujee peanuzandd MEXKIPEIMETHBIX CBS3EH XUMHUU C
JPYTUMHU €CTECTBEHHBIMU TUCIUIIMHAMH, BBEJICHHBIMUA B OOyYECHHE paHEE WU
napajieIbHO C XHMHEH, a TOTOMY IO3BOJISIET AKTYaJIM3UPOBAaTh XWMHUYECKHE
3HaHUS Yy4allluXcs, TOJYYCHHbIE Ha YpPOKaxX NPUPOJOBEICHUs, OUOIOTHUH,
reorpaduu, GU3MKH W IPYyrux HayK O Tpupojae. B pesynbraTe yMEHBIIACTCS
MICUXOJIOTUYECKAasl Harpy3ka Ha YYalluxcsi C TOSIBJIEHUEM HOBBIX IPEAMETOB.
Takum o6pazom, GopMupyercss MOHUMaHHE OO0 WHTErPUPYIOIICH pONM XMMHUU B
CUCTEME €CTECTBEHHBIX HayK, 3HAUMMOCTH 3TOr0 MpeAMeTa ISl YCHEUIHOTO
OCBOCHHSI ~ CMEXKHBIX  JUCIUIUIMH. Takas  WHTErpamus  CIOCOOCTBYET
(bOpMHUPOBAHUIO €TMHON €CTECTBEHHOHAYYHOW KapTHUHBI MHUpa YK€ Ha HA4aJIbHOM
ATaIe U3y4YEeHHsS] XUMUU.

CopepxaHue Kypca BBICTPOGHO € YUY€TOM ICHXOJIOrO-NeAaroruyeckux
MPUHIIAIIOB, BO3PACTHBIX OCOOEHHOCTEN IIKOJIBLHUKOB. B MoapocTKOBOM Bo3pacTte
MPOUCXOJUT pPa3BUTHE TO3HABATENbHOM cdepbl, ydeOHas ACATEIBHOCTH
npuoOpeTaeT YepThl ACSITEIBHOCTH MO CaMOOpPTaHU3alMM U CaMO0Opa30BaHMIO,
y4Jaliecss HAaUMHAIOT OBJIaJIeBaTh TEOPETUUYECKUM, (HOpPMaTbHBIM, pedICKCUBHBIM
MbIieHneM. Ha mepBbli TUTaH y MOJAPOCTKOB BBIABUTACTCS (HOPMHPOBAHUE
YHUBEPCAIbHBIX YUYEOHBIX NEHCTBUI, O0OECIEUMBAIOIIUX PA3BUTHUE TPaKIaHCKOU
UJACHTUYHOCTH, Y4Yallhecss BKIIOYAIOTCS B KOMMYHHUKATUBHYIO Y4YEOHYIO
JeSTeNbHOCTh, I/ MpeoOdsafaloT Takue €€ BHAbl: yMEHHE IMOJHO M TOYHO
BBIPXKATh CBOW MBICIIHA; apTyMEHTHPOBATH CBOIO TOYKY 3pEHUS; paboTaTth B
rpynre, IpeCTaBIsATh U coo0IaTh HHGOPMAIINIO B YCTHOM U MUCbMEHHOU (hopme;
BCTYIIaTh B IHAJIOT U T. [I.

OcHOBY H3y4Y€HHUs MPONEAECBTUUECKOT0 Kypca XUMUU COCTABIISIOT:

1) cucTeMHO-AEesATENbHOCTHBIN MOIXO/T;

2)  Teopwus MOATAMHOTO (HOPMHUPOBAHUS YMCTBEHHBIX JICHCTBUM;

3)  OPUHIMI UHTETPATUBHOIO MOAXOAa B 00pa30BaHUU;

4)  KCNONB30BAaHUE NEKTPOHHBIX 00OPA30BATENBHBIX PECYPCOB.



K  HanpaBieHMI0O NEPBOCTENEHHOM  3HAYMMOCTH IIPU  pealu3aluu
oOpa3oBarenbHbIX PYHKIUN yueOHOro Kypca « BBesieHue B XUMHIO» TPaJIULIUOHHO
OTHOCAT (OPMHUPOBAHHE 3HAHUH OCHOB XHMHYECKOM HAyKHM Kak 00JacTu
COBPEMEHHOT'O0 €CTECTBO3HAHMSI, MPAKTUYECKOM NEATEIbHOCTH YEIOBEKa M Kak
OJTHOTO W3 KOMIIOHEHTOB MHpPOBOM KyJbTYypbl. 3ajJada Kypca COCTOUT B
(GbOpMHPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUN — BAXKHEUIIUX (PAKTOB, MOHSITHUH,
3aKOHOB M TEOPETHUYECKUX  TOJOXKEHHM,  JIOCTYNMHBIX  OOOOILIEHUN
MHPOBO33PEHYECKOIO XapakTepa, s3bIka HAayKH, 3HAHUW O Hay4YHbIX METOAaX
U3Y4YEeHHUS BELIECTB M XUMHUYECKHUX peakiui, a Takxke B (OPMUPOBAHMU U
pPa3BUTHUM YMEHHUM U CIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C IUJIAHUPOBAHHEM,
HaONIOACHUEM U TPOBEJECHUEM XUMHUYECKOIO SKCIEPUMEHTa, COOJIOJIEHUEM
npaBuJl 6€30MacHOro 00pallleHUsI C BEIECTBAMU B MMOBCEHEBHOMN KU3HHU.

Hapsiny ¢ »3TuM nenu wu3ydeHHss Kypca B IporpaMme YTOYHEHBI U
CKOPPEKTHUPOBAHbBI C YYETOM HOBBIX NMPUOPUTETOB B CHCTEME OCHOBHOT'O OOIIETO
obpazoBanus. CeromgHs B o0Opa3oBaHMM 0CO00 3HAYUMOM  TPU3HAETCS
HallpaBJI€HHOCTh OOy4Y€HUs Ha pa3BUTHE M  CaMOPa3BUTHE JIMYHOCTH,
dbopMupoBaHue €€ HHTEIJIEKTa U o01Iei KyapTypbl. O0yueHHne YMEHUIO YUUTHCS U
OpOJOJIKATh CBOE O0pa3oBaHUME CAMOCTOATENBLHO CTAHOBHUTCS OJHOM U3
BOKHEUIIUX PYHKIUN y4eOHBIX PEAMETOB.

B c¢Bs3M ¢ 3TUM IIpy U3y4YEHHWH Kypca B OCHOBHOM IIKOJIE JIOMHHMPYIOIIEE
3Ha4YeHHe MPUOOPENU TaKue 1eH, KakK:

- (opMHpOBaHHME WHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

- HaMpaBJIECHHOCTh OOYYEHHsI HA CUCTEMATUYECKOe MPUOOILEHUE yJaluxcs K
CaMOCTOATENLHOM MO3HABATENILHON JeATEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUS,
(bopMHPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMMUH;

- o0ecreueHne yclIoBHi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHUSA, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAUYCHUE [IJIS
Pa3IUYHBIX BUJOB JESTEILHOCTH;

- (popmupoBaHre yMeHUN OOBACHITH U OLEHUBATH SIBJIICHUS OKPY’KAIOILIETO
MUpPa Ha OCHOBAaHUU 3HAHUI U ONBITA, MOTYUYCHHBIX IPU U3yUYEHUU XUMUU;

- ¢opMmupoBaHHEe Yy OOYyYalOIIUXCS TyMaHUCTHUYECKUX OTHOIICHU,
MOHMMAHUS [IEHHOCTH XUMHUYECKUX 3HAHWWA [UIsI BBIPAOOTKH HSKOJIOTHUECKU
L[EJIeCO00Pa3HOro MOBEIECHHUS B OBITY M TPYAOBOM JEITEIIBHOCTH B IEJSAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOJTHON CPEIbI;

- pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCHHUTAHUID Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(MIS M HANpPaBICHHOCTH JAIBHEHIIIETO
oOyueHus.

OO6m1ee YuCiIo YacoB, OTBEICHHBIX ISl M3YUEHUsI Kypca cocTaBiiseT — 34 yaca
(1 yac B Heneno).

COAEPKAHUE OBYUEHUA

Tema 1. XuMus B HEHTpE €CTECTBO3HAHUS

XuMmus Kak 4YacTh ecrtecTBO3HaHusA. [Ipenmer xumun. Xumus — 4YacTb
€CTECTBO3HAaHMs. B3anMOOTHOIIEHNS YenoBeKa U OKpy»karomero mupa. [Ipeamer
xumuu. Ouznueckue tena u BemlectBa. CBolicTBa BellecTB. [I[puMeHeHue BEIIECTB
Ha OCHOBE UX CBOMCTB.

HaGmrogenne M 3KCMEPUMEHT KaK METOJbl W3Y4YEHHUS €CTECTBO3HAHUS U
xumuu. HaOmroneHne Kak OCHOBHOM METOJ MO3HAHUSI OKPYXKAIOIIEro MHpa.
YcnoBus mpoBenenust HaOmoaeHUs. [ umore3a. Jkcnepument. BeiBoa. Ctpoenue
wiameHu. Jlaboparopus u 06opyaoBaHHE.

MonenupoBanue. Mogenb, MoaenupoBanue. OCoOEHHOCTH MOJETUPOBAHUS
B reorpaduu, Qusuke, ouonoruu. Moxaenu B Ouonoruu. Mymspku. Mogenu B
¢busuke. OnexktpodopHas MamuHaA. [eorpaduueckue wmomenu. XUMHYESCKUE
MOJENH: TpeAMETHbIE (MOAEIHN aToMa, MOJIEKYJ, XUMHUYECKUX U MPOMBIIUICHHBIX
NIPOU3BOJICTB), 3HAKOBBIC, WU CHMBOJIbHBIE (CUMBOJBI 3JIEMEHTOB, (POPMYIIbI
BEILECTB, YPABHEHUS PEAKIUIA).

XUMUYECKUE 3HAKU U (POPMYJIIbl. XUMUUECKHI 2NIeMeHT. XUMUYECKUE 3HAKH.
Nx obo3nadyeHue, npousHoleHne. XumMuueckue Gopmyisl BemectB. [IpocTeie u
cioxHbple  BemectBa. HWuaekcel u kodpduuumentsl. KadecTBeHHBIH U
KOJINYECTBEHHBIN COCTAB BELIECTBA.

XuMmusi U QU3MKa. YHUBEPCAIbHBIM XapakTep MOJOXKEHUN MOJIEKYISIPHO-
KUHeTn4Yeckol Tteopun. IloHsTHS «arom», «molekyna», «uoH». CrpoeHue
BellecTBa. Kpucramimueckoe cocrosiHue BemlecTBa. KpucTamuimueckne peleTKu
TBepAbix  BemecTB.  Juddysus.  BbpoyHoBckoe — nBuxkeHue.  BemectBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUS. ATperaTHble COCTOSIHHS BEIECTB.
[Tonsitue 00 arperaTHOM COCTOSHMM BemiecTBa. DU3NUECKHE U XUMHUYECKUE
aBiienus. ['a3000pa3Hble, )KUIKUE U TBEPIbIE BelecTBa. AMOp(HbBIE BEIIECTBA.

Xumust u reorpadus. Ctpoenue 3emMiu: sapo, MaHTusA, kopa. Jlutocdepa.
MuHepaiibl 1 TOpHBIE TOPOAbL. MarMaTuuecKe U 0cal0uHble (HEOPTaHUYECKUE U
OpraHU4eCKHUE, B TOM YUCJIE U TOPIOYME) TOPOBI.

XuMus 1 6uonorua. XMMUYECKUM COCTaB >KMBOM KJIETKU: HEOPraHUYEeCKUe
(Boma W MUHEpaJbHBIE COJM) M OpraHuyeckue (OenKu, >KUPBI, YIJIEBOJBI,
BUTaMUHBI) BellecTBa. buonornyeckas pojb BOJbI B KUBOU KileTke. DOTOCUHTES.



Xnopodumn. buonorndeckoe 3HaYeHUE KUPOB, OENTKOB, S(PHUPHBIX Macen,
yTJICBOJIOB ¥ BATAMUHOB JIJIS JKU3HEACITEITLHOCTH OPTaHU3MOB.
KauectBennble peaknuu B XxuMuu. KadecTBeHHBIE peakiuu. Pacro3HaBaHue

BEIIECTB C MOMONIIBPIO KAYECTBEHHBIX pPEaKIUH. AHaIUTUYECKUII CHUTHAI.
OrnpenensieMoe BEIIECTBO U PEAKTHUB Ha HETO.

JlemoHcTpanuu:

*Komtekuusi pa3iuuHbIX TpeaAMEeTOB Win ¢oTorpaduii MNpeaMeToB U3
ATIOMUHHS Uil WUTKOCTPALMUA HUJIEUM «CBOMCTBA — MNPUMEHEHUE).

*YuebHOe 000py/IOBaHHE, WCIOIB3YyeMOE Ha YypOKax (PU3UKH, OUOJIIOTHH,
reorpaguu U XUMHH.

*DnektpodopHas MamMHa B jAecTtBuM. ['eorpaduueckue  Mojuenu
(rmobyc, kaprta). buonoruueckue wmonaenu (MyJSDKM  OpPraHOB U CUCTEM
OpPraHOB pacTEHHWH, JKMBOTHBIX M uejoBeka). duznueckue M XUMHUYECKUE
MOJIENTd aTOMOB, MOJIEKYJl BEHIECTB M KPHUCTAIUIMYECKUX PEUIETOK.

*O0beMHBIE W  IIAPOCTEPXKHEBBIE  MOJEAM  BOJABI,  YIJIEKUCIOTO H
CEpPHHCTOI0 ra30B, METaHa.

*O0pa3ipl  TBEPABIX BELIECTB  KPHUCTAUIMYECKOTO CTpoeHus. Mopenu
KPUCTAIUTMYECKUX PEIICTOK.

*Boma B Tpex arperaTHbIX COCTOSHUSX. KOJIEKIUS KPUCTAIIMYECKUX H
aMOp(HBIX BEIIECTB U U3JICIUNA U3 HUX.

*Komnnekius MuHepanos (J1a3ypuT, KOPYH, XaIbKOIUPHUT, (PIFOOPUT, TAJIUT).

*Konnekuusi TopHbIX nopoa (TPaHUT, pa3iuuHble (POPMBI KaJablUTa — Me,
Mpamop, U3BECTHSIK).

*Konnekmust roproynx HucCKomaembix (HEPTb, KaMEHHBIM YToJb, CIAHIIBI,
TOpd).

JleMOHCTpallMOHHBIE SKCTIEPUMEHTHI:

*Hayunoe naOmiogeHue u ero omnucanue. M3ydeHuwe cTpoeHus IuiaMeHH.

+CriupTOoBas 3KCTPaKUUs XJIOPOPHUILIA U3 3€JICHBIX JIUCTHEB PACTEHUH.

s«l[lepenuBanue) yriaekucaoro ra3a B CTakaH Ha ypaBHOBEUICHHBIX BECaX.

*KayecTBeHHass peakuuss Ha Kuciopoia. KauecTBeHHass peakiusi Ha
YIJIEKUCIIBIN Ta3.

JlaGopaTopHBI€ OMBITHI

*Pacnipoctpanenue 3amaxa oJIeKOJIOHA, JyXOB WM J1€30JJ0paHTa KaK MPOLECC
muddy3uu.

*Habmonenne OpOYHOBCKOTO JABMKEHUS YACTHYEK YEPHOM TYIIU TMOA
MHUKPOCKOIIOM.

*Jludy3us mepmanraHaTta Kanus B )KeJIaTHHE.

*O0Hapy-xeHre 3PUPHBIX Macell B alnelIbCUHOBON KOPOUKE.

*/3ydenue rpaHuTa ¢ MOMOIIbIO YBEIUUUTEILHOTO CTEKJIA.



*OnpezeneHue coaep:KaHus BOJAbl B PACTEHUMU.

*O0HapyXxeHle Maclia B CEMEHax IOJCOJHEYHUKA U TPEIKOro opexa.

*O06HapyXKeHHE KpaxMaja B MIIEHUYHONU MYKE.

*BzauMopeiictBue aCKOpOMHOBOM  KHUCIOTBI C HOJ0M (OIpeaeneHue
BuTamuHa C B pa3auYHBIX COKax).

[IpogyBaHue BbIIBIXaEMOTO BO3/AyXa Y€pe3 U3BECTKOBYIO BOJY.

*O06HapyKeHNE U3BECTKOBOM BOJIBI CPEU PA3TUYHBIX BEIIECTB.

JlomalrHue OIbIThI

*3roroBienne Mojenell MOJIEKYJ XMMHUYECKUX BEIIECTB W3 IJIACTUIIMHA.

*JInddysus caxapa B Boje.

*OMnBITHI C MYCTOM 3aKPBITON MJIACTUKOBOM OYTHUIKOM.

*O0HapyKeHUE KpaxMmasa B MPOAYKTaX MUTAHUS; 0I0KaX.

[Ipaktrueckas pabora N 1. 3HaKOMCTBO ¢ J1abOpaTOPHBIM O0OPYIOBAaHUEM.
[IpaBuia TeXHUKU O€30MACHOCTH.

[IpakTuueckast padora N 2. Habmronenue 3a ropsiieid cBeuoit. Y cTpoicTBO U
paboTa CIUPTOBKHU.

Tema 2. MaTeMaTtnueckue pacyeThl B XUMUU

OTHOCHUTENbHBIE ATOMHAs U MOJEKYJsIpHast Macchl. OTHOCUTEIbHAS aTOMHAsI
Macca sneMeHTa. MonekyisapHas macca. OnpeeneHue OTHOCUTEIHHOM aTOMHOM
MAacChl XMMHYECKUX 3yeMeHTOB 1o TaOmuue [. M. Mennmeneea. Haxoxmenue
OTHOCUTEIBHOM MOJIEKYJSIPHOM Macchl 1o (opmylie BemecTBa Kak CyMMBI
OTHOCUTEJIBHBIX AaTOMHBIX MAacC, COCTAaBJSIOIIMX BEHIECTBO XUMHUYECKHUX
AJIEMEHTOB.

MaccoBas 1075 31€MeHTa B CI0KHOM BemiecTse. [loHsiTe 0 MaccoBou goiie
XUMHUYECKOT0 dJieMeHTa (W) B CJIOXKHOM BEIIECTBE M €€ pacueT mo ¢opmylie
BEIIECTBRA.

Uuctele BemiectBa M cMmecu. Yucteie BemiectBa. Cmecu. 'ereporeHHbie U
rOMOI'€HHbIe cMecU. ['a3000pa3Hbie (BO3yX, IPUPOAHBINA Ta3), kuakue (HedTb),
TBEp/Ible cMeCU (TOpPHBIE MOPOAbI, KyJIUHAPHBIE CMECU U CUHTETUUYECKUE MOIOLIUE
CpE/CTBA).

O6bemnas nons raza B cmecu. OmpeneneHue oObeMHOM joiu rasza (¢) B
cmecu. CoctaB aTMOoc(hepHOro BO3yxa U MPUPOAHOro Tra3a. Pacuer oobema gonu
raza B CMECH I10 €ro 00beMy U Ha00OpOT.

MaccoBasi 1onsi BemiecTBa B pactBope. MaccoBas nois BemecTtBa (W) B
pactBope. Konuentpauus. PacTBopuTenb M pacTBOpEeHHOE BellecTBO. Pacuer
Macchl PAacTBOPEHHOrO0 BeEIIECTBA IO Macce pacTBopa M MAacCOBOM joJie
PaCcTBOPEHHOI'O BEIIECTBA.

MaccoBast nonsi npumeceir. [loHsSTHE O YKMCTOM BEHIECTBE M MPUMECH.
MaccoBasi nons npumecu (w) B oOpasie HcXoaHoro BemiectBa. OCHOBHOE



BelllecTBO. PacueT Macchl OCHOBHOT'O BEILIECTBA [0 MACCE BEUIECTBA, COJIEPHKAIIETO
OMPEIEIICHHYI0 MAaCCOBYIO JIOJIO IPUMECEN.

JleMoHCcTpauuu

 Komeknys pa3iu4HbIX BUJIOB MpaMopa U U3ACIHI U3 HETO.

* CMech peYHOr0 M CaXxapHOro Mecka v X pa3JiesieHHeE.

* Konnekuust HepTH ¥ HEPTETPOYKTOB.

* Komtekiyst ObITOBBIX CMECEH.

e Jluarpamma cocrtaBa armocepHoro Bo3ayxa. Jluarpamma cocTaBa
MIPUPOJIHOIO rasa.

» Komnekuusa « MUHEPAIIBI U TOPHBIE TOPOIBD).

JloMalIHue OMBITHI

* MH3yueHume cocTaBa HEKOTOPHIX OBITOBBIX M  (papMaleBTUYECKUX
MpenapaToB, COACPKAMINUX ONPEACICHHYIO JOJIIO IPUMECEH.

[Ipaktuueckass pabora Ne 3.  IlpuroTtoBiieHHE pacTBOpa C 3aJlaHHOMN
MAaCCOBOH J10JI€M PaCTBOPEHHOIO BEILIECTBA.

Tema 3. SIBnenus, mpoucxosiue ¢ BemecTBamu (9 )

Paznenenune cmeceit. CriocoObl paszeneHus cMeceid M OYHMCTKA BEIIECTB.
Hekoropsle mpocreiiiiiie crnocoObl pa3esieHusl CMECEH: TPOCEUBAHUE, pa3ACIICHHUE
cCMecel  TMOpOIIKOB  JKejle3a M Cepbl, OTCTaMBaHWE,  JICKaHTaIus,
LHEeHTpU(PyrupoBanue, pa3feieHue ¢ T[OMOIIbI  JEIUTEIbHON  BOPOHKH,
¢bunbTpoBanne. PuiIbTpoBaHHWE B JlabopaTtopuu, OBITY W Ha MPOU3BOICTBE.
[Touarue o QunbTpare. Ancopobuus. Ilonstue o0 amcopOiuu u aacopOeHTax.
AKTUBHPOBAHHBIN

YIOJb KaK BaXXHEHIIHHA aicopOeHT. Y CTpONUCTBO IPOTHUBOrasa.

Juctumisiuus, Wik neperoHka. JucTwuisiius (MeperoHka) Kak Mpolecc
BBIJICJICHUS BEIIECTBA U3 XKUAKON cMecu. JIMCTHIIITMpOBaHHAs BoAa U 00JacTH ee
npuMeneHus. Kpucrammszauuss wium  BblmapuBanue. Kpucrammzauus U
BbIlIapMBaHuE B Jlabopatopuu (KpucTtaiuiuzaTopbl U (appopoBble HalIKU s
BbIMapuBanusi) u npupoje. [leperonka HedTu. Hedrempomykrel. dpakinuoHHas
NEPErOHKA KUIKOTO BO3AyXa.

XUMHUYECKUE pEeaKIu. YCIOBUS MPOTEKAHUS M MPEKPAIICHUS XUMHUUYECKUX
peakiuii. XuMHUUYECKUE PEaKIMM Kak MPOIECC MpEeBpalleHUs OJHUX BEIIECTB B
apyrue. YcCnoBUS TNPOTEKaHUST W MPEKPAIICHUS XUMUYECKUX pEaKIUu.
ConpukocHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Karamuzarop. WHrudutop.
Yupasiienue

pEeaKIUsIMU TOPEHUSL.

[Ipu3Hakn xumMuueckux peakiuu. [Ipu3HakKM XUMHYECKUX pEeaKLuil:
U3MEHEHHE I1IBeTa, O0pa3oBaHUE OCAJIKa, PACTBOPEHHE TOJYUYEHHOIO OCalKa,
BBIJICJICHUE T'a3a, MOSBJICHUE 3araxa, BbIICICHUE WK MOTJIOMICHUE TEIIOTHI.



JleMOHCTpauuu

» OunpTp lloTTa. Boponka Broxnepa. YcraHoBka miis (GUiIbTPOBAHUS IO
BaKyyMOM.

* PeciupaTopHble MACKHA W MapJIEBbIEC MOBS3KHU.

* [IpoTuBOras u ero ycTpomcTBo.

 Komnexkuus «Hedtb 1 HEPTENPOAYKTHI.

JIeMOHCTpalMOHHBIE YKCTIEPUMEHTHI

* Pa3genenne cMecu mOpoIIKa CEPhI U KEIIE3HBIX OMUIIOK.

* Pa3nenenne cMecu OpOIIKa CEPbI U MECKA.

 PazzenieHre cMecu BOJIbl M PACTUTEIILHOTO Macja ¢ MTOMOIIBIO IEIUTENbHON
BOPOHKH.

* IlomyyeHue JUCTUIUIMPOBAHHOM BOJBI € TOMOULIBIO J1abOPaTOPHOM
YCTaHOBKH JJIs1 IEPETOHKHU KUJTKOCTEH.

* Paznenenue cMecu TMepMaHraHaTa W JuUXpoMara Kalusg CHocoOoOM
KpUCTaJUTU3alH.

* B3anmoieiCTBUE KEJIE3HBIX ONUJIOK U MOPOIIKA CEPhI TP HATPEBAHUMU.

* [lonyueHue yriIeKHCIIOro ra3a B3aMMOJCKHCTBUEM MpaMopa C KUCIOTOU U
oOHapy’KEeHHE €ro C MOMOIIbI0 U3BECTKOBOM BOJIBI.

« Karanutuueckoe pas3ioKeHUWE TMEepOKCHUIa BOJOpoAa (KaTaiau3aTtop —
muokcua Mapranna (IV)).

» OOHapy>KeHHEe pacTBOPA MIETOUN C TTOMOIIBI0 HHAUKATOPA.

* B3aumojelicTBue pacTBopa MepMaHraHaTa Kajlus U pacTBOpa AMXpoMara
KaJIUsI C paCTBOPOM CyJIb(UTa HATPUSL.

* BzaumoneiicTBUe pacTBOpa mepMaHraHaTa Kajluds C acKOpOMHOBOMU
KHUCJIOTOM.

* Bsaumoneincrsue xjopuaa Keie3a C KEITOM KpPOBSHOW COJIBI0 U
TUAPOKCUIOM HATpPHUS.

* Bzaumopeiicteue runpokcuaa xxenesa (I11I) ¢ pactBopoM consiHON KUCIOTHI.

JlabopaTopHBI€ OIBITHI

* AncopOrust KyKypy3HbIMU TMAJOYKaMH MapoB Maxy4ynuXx BEIIECTB.
* I3yueHue yCcTporCTBa 3aKUTaIKU U IJIAMEHU.

JlomalrHue OIbIThI

* Pa3genenne cMecu Cyxoro MOJoKa U pe4HOro MeckKa.

* OrcTamBaHMe B3BECHM INOPOILIKA [JIsi YUCTKU IOCYObl B BOJE U €€
J€KaHTaIUSL.

* AfcopO1ysi akTUBUPOBAHHBIM YTJIEM KPacsIIUX BEIIECTB MENCU-KOJIbI.

* PactBopenue B Bojie Tabnetku acnupuna YIICA.

* [IpuroroBneHre U3BECTKOBOM BOJIbI U OMBITHI C HEW.

* N3yuenne cocraBa CMC.



[Ipaktuueckas pabora Ne 4. OuncTka moBapeHHOM COJH.

Tewma 4. Pacckasbl 1o xumuu (34)

Breinaromuecss pycckue ydeHble-XMMHUKU. JKW3Hb M jaestenbHOCTs M. B.
Jlomonocosa, /. 1. MenneneeBa, A. M. bytneposa.

MHuoroo6pa3ue XMMHUYECKHX BEIIECTB.

MHoroo6pasue XMMHUYECKUX pPEeaKIH.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 KYPCY
«BBEJJEHUE B XMHNIO» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHNMA

OcBoenne yueOHOro Kypca «BBemeHne B XMMHIO» Ha YPOBHE OCHOBHOI'O
obmero  oOpa3oBaHUsA  JIOJDKHO  OOECIIEUUTh  JIOCTHIXKEHHE  CJICIYIOIIHNX
00yYaroIMUMUCS TUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS OCHOBHOTO OOIIEr0 0OOpa3oBaHMS
JOJDKHBI  OTPa)kaTh TOTOBHOCTh OOYYarOLIMXCA PYKOBOACTBOBATHCA CUCTEMOMU
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMI U pACUIMPEHHE OMbITA JIEATEIbHOCTH Ha €€
OCHOBE M B IMPOLECCE pPEAIN3AlUU OCHOBHBIX HANPABICHUN BOCIHUTATEIBHOU
JESATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATEILHOCTH IPH BHITIOJHEHUN
MCCJIEI0BAHNUI U MPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOLIY;

2) IaTPUOTHUYECKOT0 BOCTIUTAHMS:

OTHOLIECHUE K XMMHUHU KAK K BaXXKHOW COCTABJIAIOLIEH KYJIbTYpbI, TOPIOCTh 32
BKJIAJ{ POCCUMCKHUX U COBETCKUX YUYEHBIX B Pa3BUTUE MUPOBON XUMHUYECKOU HAYKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTh OLIEHMBATh IOBEJCHHE U IOCTYNKU C MO3ULUU HPABCTBEHHBIX
HOPM U HOPM JKOJIOTUYECKOM KYJIBbTYpHI;

MOHMMaHUE 3HAYUMOCTU HPABCTBEHHOI'O acCleKTa JIEATEIbHOCTH YeJIOBEKa B
MEIUIMHE U XUMHH;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

[OHMMaHUE pOJIM XUMHUM B (QOPMHUPOBAHUU DHCTETUYECKON KYJIbTYpPHI
JUYHOCTH;

S) ¢usnyeckoro BocnuTraHusd, GOPMHPOBAHMSA KYJAbTYPbI 310POBbS U
3MOLMOHAJIBHOIO0 0J1arOMOyYHUs:

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3JI0POBBIO M YCTAaHOBKA Ha 370POBBIM
o0pa3 >kHM3HU (310pPOBOE MUTAHHUE, COOIOJIEHNE TMTUEHUYECKUX MPABUI U HOPM,
cOamaHCHpPOBAaHHBIA pPEXUM 3aHATHH U OTObIXa, peEryispHas Quandeckas
AKTUBHOCTb);

OCO3HaHUE TOCJIEACTBUNA W HENPUATUE BPENHBIX NMpUBBIYEK (YNOTpeOiieHne
aJIKOTOJIsl, HAPKOTUKOB, KypEeHHME) W HHBIX (GopM Bpena s (U3HUECKOTrO M
MICUXUYECKOT0 3/J0POBBS;

coOoicHUEe TIpaBHJI 0€30MacHOCTH, B TOM YHCIIC HaBBIKM 0€301acHOro
[IOBEJICHUS B IPUPOAHON CpEAE;



cOpPMHPOBAHHOCTh HaBbIKa peQIIeKCHUHU, YIOpaBICHHE COOCTBEHHBIM
AMOLMOHAJIBHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

AKTUBHOE YYacTHE B pPEIICHUM MPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa30oBaTenbHON OpraHu3allii, HACEIEHHOTO MYHKTAa, Kpas) XUMHUYECKOH U
DKOJIOTMYECKON HAINpaBI€HHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YyUYECHUIO
npodeccuii, CBI3aHHBIX C XUMHEH;

7) 3K0JIOTUYeCKOT0 BOCIIUTAHMSA:

OpUEHTalUsl Ha MPUMEHEHUE XUMUYECKUX 3HAHWM MpU PEUIEHUU 3a7ad B
00JIaCTH OKpPYXKaIOIEH Cpe/ibl;

OCO3HAHHUE PKOJIOTHYECKUX MPOOJIEM U MyTEH UX pelieHus;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW JEATEIIbHOCTH SKOJOTUYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAIlMsl Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEACTaBICHUNA 00
OCHOBHBIX XMMHUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3SX YEJIOBEKA C MPUPOTHON
U COIMAIIBHOW CPEIOH;

NOHMMAaHUE pOJIM XUMHUYECKOM Hayku B (OPMUPOBAHMM HAYYHOTO
MUPOBO33PEHUS;

pa3BUTHE HAy4YHOW JIIOOO3HATEIHLHOCTH, HMHTEpeca K XHUMHUYECKOW HaykKe,
HaBBIKOB UCCIIEI0BATEIbCKOMN AESATEIbHOCTH;

9) agranTauuu 00y4yamoumerocsi K M3MEHSIIOIIMUMCSH YCJIOBUAM COLUAIbHOM
U IPUPOJIHOH CpPeabl:

aJIcKBaTHas OLIEHKA U3MEHSIOIIUXCS YCIOBUM;

NPUHATHE pelIeHUus1 (MHAUBUAYAIbHOE, B TpyNNEe) B H3MEHSIOMIUXCA
YCJIOBUSIX HA OCHOBAHHMH aHAJIM3a XUMHUYECKOU HH(pOpMaInu;

IUIAHUPOBAHUE JCWCTBMA B HOBOM CHUTyallud Ha OCHOBAaHWUM 3HAHUMU
XUMHYECKUX 3aKOHOMEPHOCTEM.

METAINIPEJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMbI 110 XHMHH OCHOBHOTO
obOmero  oOpa3oBaHUs, JODKHBI ~ OTpa)kaTb  OBJIAJICHHE  CICAYIOIIUMU
YHUBEPCATHHBIMUA YICOHBIMU JCHCTBUSMH:

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS

1) 0a30Bble JJOrHYecKme JecTBUS:
BBISBJSIT M XapaKTepHU30BaTh CYIICCTBEHHBIC MPU3HAKK XUMHUUYECKUX
00BEKTOB (SIBJICHUN);



yCTaHABJIMBATh CYIIECTBEHHBI TMPHU3HAK KJIACCU(PUKAIMH XUMHUUYECKHUX
00BEKTOB (SIBJICHUM, MPOIECCOB), OCHOBAHHUA i1 OOOOINCHUS W CpaBHEHWS,
KpUTEPHUH TIPOBOIMMOTO aHAIIN3a;

C YUETOM TIPENIOKCHHOM XUMUICCKOHN 3a7]a4M BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHST B paccMaTpuBaeMbIX (akTax W HAONIOACHUSX, Mpesarath
KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNIL;

BBISIBIIATH ACHUIIMTH WH(DOpPMAIMHU, NTAaHHBIX, HEOOXOMUMBIX IS PEIICHUS
MOCTaBJICHHOM 3a7auM;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M MPU U3YUYEHUU XUMHUYECKUX
SBJICHUM W TIPOILIECCOB, J€NaTh BBIBOJBI C HCIOJb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHHU, (OPMYIHPOBATH
TUTIOTE3BI O B3AMMOCBSI3SIX;

CaMOCTOATENILHO BBIOMPATh CIOCO0 pelieHus] y4eOHOW XUMHUYECKOW 3aJlauu
(cpaBHMBATh HECKOJILKO BapUAHTOB PEIICHHUs, BHIOMpaTh HanboJsee MOaXOSIINN ¢
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE H1eICTBUSA:

MCITOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT ITO3HAHMS;

(GbopMyIUpOBaTh BOMPOCH], (UKCUPYIOIIHME pPa3pblB MEXIY peajbHbIM H
KEJIaTeIbHBIM COCTOSIHUEM CHTYaIlud, 00BEKTa, U CAMOCTOSITCIIbHO YCTAaHABIMBATh
HMCKOMOE U JTaHHOE;

dbopMupoBaTh THUIOTE3Y 00 HMCTHHHOCTH COOCTBEHHBIX CYXKJICHHH,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH TI0O CaMOCTOSITEIBHO COCTaBJIICHHOMY IUIaHy HaOJI0IeHue,
HECJOXKHBII ~ XMMHUYECKMH  SKCIEPUMEHT, HEOOJIBIIOE  HCCIEJIOBAHHE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH XHMMHUYECKOro oOBeKTa (Iporecca) H3y4YeHUs,
IPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

OIICHMBATh HA MMPUMEHUMOCTh M JOCTOBEPHOCTh HH(POPMAIIHIO, TTOTYICHHYIO
B X0JI¢ HAOTIOJACHUS U DKCIIEPUMEHTA,;

CaMOCTOATENFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBEIEHHOTO HAOMIOACHUS, DKCIEPUMEHTA, BJIAJIETh MHCTPYMEHTAMHU OILIEHKHU
JIOCTOBEPHOCTH TMOJIYYEHHBIX BBIBOJOB U O000IICHUM;

MIPOTHO3WPOBATH BO3MOXKHOE JTaTbHEHITICe PA3BUTHE XUMUYECKUX MPOIIECCOB
Y UX TOCJIE/ICTBHS B AaHAJIOTMYHBIX WU CXOJHBIX CUTYAIMsIX, @ TAKKE BBIJIBUTATh
NPEIOIOKEHUsI 00 UX Pa3BUTHUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

3) pabora ¢ uHpopmMaumei:

MPUMEHSTh PA3JTUYHBIE METOJbI, MHCTPYMEHTHI W 3alpOCHl MPU TIOWCKE M
oTOOpe XMMHYECKOW WHGOpMAIMK WIM JaHHBIX M3 HCTOYHHKOB C YUYETOM
peIJIOKEHHON YyUeOHOM 3a1auu;

BBEIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBAaTL U HHTEPIPETUPOBATH
XUMHUYECKYI0 HH()OPMAITUIO PAa3TUIHBIX BUIOB M (POPM MPEACTABICHIS;



HaXOJIUTh CXOJHBIE APTYMEHTHI (MOATBEPKIAIONINE WM OIMPOBEPraronue
OJTHY U Ty € HJICI0, BEPCHIO) B Pa3TUYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

CaMOCTOSATEIILHO  BBIOMpATh  ONTHUMANBbHYIO  (GOpMYy  IPEACTABIICHUS
uHDOpPMAIMU W WUTIOCTPUPOBATh pEIIacMble 3a7adll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, UHOU TpaduKoi U UX KOMOWMHAIUSIMU;

OLICHWBATh HANEKHOCTh XUMHUYECKOW HWHPOpPMAIMM TI0 KPUTEPHSIM,
MIPETOKCHHBIM YUYHUTENIEM UM CPOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

3alIOMUHATh U CHCTEMAaTU3UPOBATh XUMHUUYECKYI0 HHPOPMAIITHIO.

KoMMmyHuKkaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBUSA

1) oO1menne:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKJICHHS, BBIPAXKaTh YMOIMU B MPOLIECCEe
BBITIOJTHEHUS MPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHHUSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, 3HaTh M PacHo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX
CUTyallui U CMSITYaTh KOH(IUKTHI, BECTU IEPETOBOPHI;

MIOHUMATh HAMEPEHUS IPYTUX, MPOSBISATh YBAKUTEIBHOE OTHOILIEHHUE K
co0eceTHUKY U B KOPPEKTHOU GopMme (HhopMyITupoBaTh CBOM BO3PAKEHNUS,

B Xoje jauanora u (WiIM) IUCKYCCHUHU 3aJlaBaTh BOIPOCHI MO CYIIECTBY
o0CyXTaeMoli XUMHUYECKOW TEMbI U BBICKA3bIBATh UJCH, HAIICJICHHBIC HA PEIICHUE
XUMHUYECKOM 3a71a4M U MOIepKaHUE OJIaroKenaTeIbHOCTA OOIICHHUS;

COTIOCTaBIISATh CBOU CYKJICHUSI C CYXKICHUSMU APYrUX YYaCTHUKOB JUAiora,
OOHapy»XUBaTh Pa3IUYUE U CXOJICTBO MO3UIUN;

MyOJIMYHO TPEJCTABIATH PE3YyJIbTaThl BBIMOJHEHHOTO XHMHYECKOIO OIbITa
(3KCIIepUMEHTa, UCCIEA0BAHUs, IPOEKTA);

CaMOCTOATENILHO BBIOMpPAaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajad
MpEe3eHTAllMi U OCOOCHHOCTEH ayJAUTOPUU U B COOTBETCTBUM C HUM COCTaBJISITh
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCTIOIB30BAaHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

2) coBMecTHas JAesiTeJIbHOCTD:

NOHUMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAHAHONW U MHAMBUAYAJIbHOM
paboThl MpU PEHICHUHM KOHKPETHON MpoOjeMbl, 000CHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHUSI TPYMIOBHIX (OPM B3aMMOJCUCTBUS TMPHU PEIICHHH TOCTABICHHON
y4eOHOM 3a1aun;

OpUHUMATh 11€JIb COBMECTHOM JEeATEIbHOCTH, KOJUIEKTUBHO CTPOUTH
JEHCTBUS MO €€ JOCTHXKEHUIO: PaclpesesisiTh poiu, AOroBapUBaThCs, 00CYKIaTh
MPOIIeCC U Pe3yIbTaT COBMECTHON pabOThI, YMETh 00001IaTh MHCHUS HECKOJIBKHIX
JIOJIE, TMPOSBISATH TOTOBHOCTh  PYKOBOJWTH,  BBINOJHATH  MOPYYEHUS,
MOIYUHSTHCS,



MJIAHUPOBATH OPTaHU3AIUI0 COBMECTHON PabOThI, ONPENETsAThH CBOIO POJIb (C
y4€TOM MPEANOYTEHUH M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBHS),
pacrpenensaTh 3aayd MEXIy 4WICHaMH KOMaH/bl, y4aCTBOBAaTh B T'PYMIOBBIX
(dhopmax paboTel (0OCyxkAeHUSA, 0OOMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U UHBIC);

BBITIOJIHATh CBOKO YacTh Pa0OTHI, TOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa IO
CBOEMY HAIpaBJICHUIO M KOOPAMHUPOBATH CBOU ACHCTBHS C APYTMMH YI€HaMU
KOMaH/Ibl;

OIICHMBATh KAue€CTBO CBOEr0 BKJIAJa B OOIIMI TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO c(hopMyITUPOBAHHBIM y4acCTHUKaMU B3aUMO/ICUCTBUS,
CpaBHUBATh PE3YyJIbTAThl C UCXOAHOM 3a7a4eil U BKJIAJl Ka)KJIOTO 4IEHAa KOMaH/bl B
JIOCTHKEHUE PE3yJIbTaTOB, pa3leliarTh c(epy OTBETCTBEHHOCTH U TMPOSIBISATH
TOTOBHOCTb K MPEIOCTABICHHUIO OTYETA MEPE TPYIIION;

OBJIaJICTh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEUCTBUHM, KOTOpas
oOecrieunBaeT C(HOPMHUPOBAHHOCTH COLIMANBHBIX HABBIKOB W 3MOILMOHAIBHOTO
MHTEJIEKTa 00yYaroIMXCS.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranuzanus:

BBISIBJISIT MPOOJIEMBI ISl PEIICHHS] B JKM3HEHHBIX M y4eOHBIX CHUTyalUsX,
UCIIOJIb3Ys] XUMHUYECKHUE 3HAHUS;

OPUEHTUPOBATBCS B  PA3IUYHBIX  [OAXOAAX  MPHUHATHS  PEIICHH
(MHIMBUAYAJIBHOE, IPUHSATHE PELICHUS B TPYIIIE, IPUHATHE PELLIEHUI TPYIIIION);

CaMOCTOATENILHO COCTaBJIATh AJNTOPUTM pElIeHUs 3a7aud (WM ero 4acTh),
BBIOMPATH CIIOCO0O penieHusl yueOHOM XMMUYECKOU 3a/1auu ¢ YUYETOM MMEIOLIUXCS
pECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh Ipeajaracmble
BAPUAHTHI PELICHU;

COCTaBJIATh IUIaH JEHUCTBUU (TUTaH peaju3allid HaMEUEHHOTO alropurMma
pElIeHMs), KOPPEKTUPOBATh MPEJIOKEHHBIM alroOpuT™M C YYETOM MOJTY4YEHUs
HOBBIX XUMUYECKUX 3HAHUN 00 N3y4aeMOM OOBEKTE;

JieNaTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIJIETh CIIOCOOaMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIIEKCUN;

JaBaTh OLIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ N3MEHEHUS;

YUHUTBIBATh KOHTEKCT U MPEABHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
Opy pelieHuH Yy4eOHOM XUMHUYECKOM 3aJaud, aJanTHUpOBaTh peIIeHUuE K
MEHSIOIIMMCS O0CTOSTENbCTBAM;

OOBSICHATH  MPHUYMHBI  JOCTIDKCHHUA  (HEJOCTWIKEHHUS)  PE3yJbTaTOB
JeSITeIbHOCTH, JaBaThb OLEHKY HpUOOPETEHHOMY OIBITY, YMETh HaXOAMTb
MO3UTUBHOE B IIPOU3OILIEIIICH CUTyallUN;



BHOCUTb KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOATEJBCTB,
MU3MEHMBIINXCSA CUTyallul, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEH U YCIOBHUSIM;

pasnuyaTh, Ha3bIBaTh U YIPABISATh COOCTBEHHBIMU 3MOLUSIMHU U SMOLUSMU
APYTHUX;

BBISIBIIITh M @HAJM3UPOBATh TPUUUHBI SMOLIMIA;

CTaBUTh c€0s1 HA MECTO APYroro 4ejaoBeKa, MOHUMATh MOTUBBI U HAMEPEHHUS
ApYToro,

PEryJIupoBaTh CIOCO0 BRIPAKEHUS SMOLIMH.

IIpunsiTue cedst M APyrux

OCO3HAHHO OTHOCHUTBCS K APYTrOMY YEJIOBEKY, €0 MHEHHUIO;

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY U TaKOE e MPpaBo APYroro;

OTKPBITOCTH ce0€ U JPYTHUM;

OCO3HABaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHUBEPCAIbHBIX YYEOHBIX PEryJsiTUBHBIX JACHCTBUH,
KoTopasi oOecrneunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSIS TO3ULIMS TUYHOCTH), U AKU3HEHHBIX HABBIKOB JTUYHOCTH (YpaBICHUS
co00¥, CaMOJIMCHUIIIIUHBI, YCTOMUYUBOTO TTOBE/ICHNUS ).

HPEAMETHBIE PE3YJIBTATBI

- TIOHMMaHHWE pPOJM XUMHUU B KU3HM UYEJIOBEKAa M OOIECTBa, >XUBOU W
HEKUBOU NPUPO/IE;

- (opmupoBaHHe TMEpBOHAYAIBHBIX MPEACTaBICHUI O BeIIeCTBaX, HUX
MPEBPAIIECHUSIX U TPAKTUIECKOM ITPUMEHEHNH;

- OBJIQJICHUE MOHSATUMHBIM aNIlapaToM XWMHHU: XUMUYECKHAN 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHAs aTOMHas M MOJICKYJSIpHas Macchl, BEUIECTBO,
(bu3nYecKue U XUMUYECKHUE SIBJICHUS, XUMHUECKasi PeaKIus;

- BIJIAJICHUE CHUMBOJIMYECKUM SI3BIKOM XUMHHU: CHUMBOJIBI XUMHUYECKHX
AJIIEMEHTOB, (POPMYJIBI XUMHYECKUX BEIIECTB;

- OCO3HaHUE OOBEKTUBHOW 3HAYUMOCTH OCHOB XHWMHYECKOW HAYKH Kak
0o0JaCTM  COBPEMEHHOTO  €CTECTBO3HAHUS,  XUMHUYECKHX  IpEeBpalieHUM
HEOPraHUYECKUX U OPTraHMYECKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBJICHUU KUBOW U
HEKUBOW MPUPOBI;

- OBJIaJICHUE OCHOBAMHM XHMHUYECKOH TI'PAMOTHOCTU: CIHOCOOHOCTBIO
aHAIM3UPOBATh U OOBEKTUBHO OLICHUBATh >KU3HEHHBIC CUTYyallud, CBSI3aHHbBIC C
XUMHUEHN, HaBbIKaMU 0€30MacHOro OOpalieHusl ¢ BEIECTBAMHM, UCIOJIb3yEMbIMHU B
IIOBCETHEBHOM KU3HHM; YMEHHMEM aHAJIU3UPOBATH M IIAHUPOBATH JKOJOTMYECKH
0e30MacHoe MOBEJACHHE B LIESIX COXPAHEHUS 3/10POBbs U OKPY KAIOIIEH Cpeibl;

- MpUOOpETEHHE OMbITa HUCIOJIb30BAHUS PA3JIUYHBIX METOJOB H3YyUYCHHUS
BEILECTB: HAOIOJEHUS 3a UX MNPEBPALICHUSMU IPU MPOBEACHUM HECIOXKHBIX



XUMHUYECKUX IKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JTA0OPATOPHOTO 00OPYAOBAHUS U
puoOpoB;

- popMupOBaHUE TIPEACTABIICHUNA O 3HAUEHUH XUMUICCKON HAYKU B PEIICHHUH
COBPEMEHHBIX DJKOJIOTHYECKHX TMpoOJeM, B TOM UYHCIE B TIPEIOTBPAIICHHUU
TEXHOTEHHBIX U IKOJIOTHYECKUX KaTacTpod.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HammeHnoBanue Konun4yectBo yacos DJIEKTPOHHBIE
n/n | pa3ueyon u TeM (uudposbie)
NporpamMmbI BCEro | KOHTPOJIbHbIE | NIPAKTHYECKH | oGhazopaTebHbIe
padoThbI e padoThbI pecypebl
Paznen 1. Xumusi B ieHTpe eCTeCTBO3HAHMS
1.1 | Xumusg Kak 4acTb 7 0 2 https://videouroki.net/
€CTeCTBO3HAHMSI. video/01-himiya-kak-
IIpeamer xumMuu chast-estestvoznaniya-
https://videouroki.net/
video/04-nablyudenie-za-
goryashchej-svechoj-
ustrojstvo-i-rabota-
spirtovki.html
1.2 | BemecTBa 6 1 0 https://videouroki.net/
H XHMHYECKHe video/06-himicheskie-
3J1IEMEHThI znaki-i-formuly.html
Hroro no pasneny
13
Paznen 2. MaTremaTuka B XUMHH
2.1 | OTHOCHTEABHAS 4 0 0 https://videouroki.net/
aToMHas i video/12-otnositelnaya-
MOJICKYJISIpHAs ~ Macca. atomnaya-i-
MaccoBas JIOJIS molekulyarnaya-
3JIEMEHTA B COEIMHEHUU massy.html
2.2 |YucTteie BeliecTBa U 5 1 https://videouroki.net/
cmecH. ['eTeporeHHbie n video/14-chistye-
TOMOT'€HHEIE CMECH. veshchestva-i-smesi.html
["az000pa3Hbpie (BO3MYX,
IPUPOIHBIN ras),
KUJIKHAC (HedTh),
TBEp/ble cMeCH (TOpHBIE
HOPOJIbI,  KyJIMHAPHBIC
CMECH U CUHTCTUYECKUE
MOIOIITHE CpEJ/ICTBA).
MaccoBas JOJIs
BEIIECTBA B  CMECH.

O0beMHAs 1014,



https://videouroki.net/video/14-chistye-veshchestva-i-smesi.html
https://videouroki.net/video/14-chistye-veshchestva-i-smesi.html
https://videouroki.net/video/14-chistye-veshchestva-i-smesi.html
https://videouroki.net/video/12-otnositelnaya-atomnaya-i-molekulyarnaya-massy.html
https://videouroki.net/video/12-otnositelnaya-atomnaya-i-molekulyarnaya-massy.html
https://videouroki.net/video/12-otnositelnaya-atomnaya-i-molekulyarnaya-massy.html
https://videouroki.net/video/06-himicheskie-znaki-i-formuly.html
https://videouroki.net/video/06-himicheskie-znaki-i-formuly.html
https://videouroki.net/video/06-himicheskie-znaki-i-formuly.html
https://videouroki.net/video/04-nablyudenie-za-goryashchej-svechoj-ustrojstvo-i-rabota-spirtovki.html
https://videouroki.net/video/04-nablyudenie-za-goryashchej-svechoj-ustrojstvo-i-rabota-spirtovki.html
https://videouroki.net/video/04-nablyudenie-za-goryashchej-svechoj-ustrojstvo-i-rabota-spirtovki.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html

Hroro no pazneny

9

Paznen 3. SIBjienusi, npoucxoasimiye ¢ BelmecTBaMu

3.1 | Pazmenenune cMeceii. 5 1 1 https://videouroki.net/
video/18-razdelenie-
smesej.html

3.2 | Xumuueckue peakuuu | 4 |1 0 https://videouroki.net/

KakKk mporuecc video/20-himicheskie-

OpeBpalieHusl  OJHHUX reakcii-usloviya-

BEILECTB B JIpyTue protekaniya-i-
prekrashcheniya-
himicheskih-reakcij.html

Hroro no pazneny 9

Pa3gen 4. Paccka3bl MO0 XUMHUH

4.1 | Beigaromuecs pycckue 3 https://videouroki.net/

YYECHbIE-XUMHUKHU. video/22-rasskazy-ob-
YKU3Hb U 1eATENBHOCTD uchyonyh.html

M. B. Jlomonocona, /I.

. Menneneena,

A. M. bytneposa.

MHuoroo6pasue BEIecTs

U peakiuin

Hroro no pazaeny: 3

OBILIEE KOJMYECTBO | 34 |3 4

YACOB I10 I[TPOIT'PAMME

Ne | HammeHnoBanue Konu4yectBo yacos DJIEKTPOHHBIE

n/n | pa3aeyon U TeM (undposbie)

NporpamMmbI BCEro | KOHTPOJIbHbIE | NIPAKTHYECKH | oGhazopaTebHbIe
padoThbI e padoThbI pecypebl

Paznen 1. Xumusi B ieHTpe eCTeCTBO3HAHMS

1.1 | Xumusaa kak vacrtb| 14 |0 2 https://videouroki.net/

€CTEeCTBO3HAHMUS. video/01-himiya-kak-

IIpeamer xumun

chast-estestvoznaniya-

predmet-himii.html
https://videouroki.net/

video/04-nablyudenie-za-
goryashchej-svechoj-



https://videouroki.net/video/04-nablyudenie-za-goryashchej-svechoj-ustrojstvo-i-rabota-spirtovki.html
https://videouroki.net/video/04-nablyudenie-za-goryashchej-svechoj-ustrojstvo-i-rabota-spirtovki.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/22-rasskazy-ob-uchyonyh.html
https://videouroki.net/video/22-rasskazy-ob-uchyonyh.html
https://videouroki.net/video/22-rasskazy-ob-uchyonyh.html
https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/18-razdelenie-smesej.html
https://videouroki.net/video/18-razdelenie-smesej.html
https://videouroki.net/video/18-razdelenie-smesej.html

ustrojstvo-i-rabota-
spirtovki.html

1.2 | BemecTBa 12 |1 https://videouroki.net/
" XHMHYECKHE video/06-himicheskie-
3JIEMEHThI znaki-i-formuly.html

Nroro no pazaeny

26

Pasnen 2. MaTreMaTHKa B XUMHH

2.1 | OTHOCHTEIBHAS 8 0 https://videouroki.net/
aToMHas H video/12-otnositelnaya-
MOJISKYJISIpHAsE ~ Macca. atomnaya-i-
MaccoBas TIOJIS molekulyarnaya-
3JIEMEHTA B COCIMHECHUH massy.html

2.2 |Yucteie BemectBa u| 10 https://videouroki.net/
cmecH. ['ereporenHslie u video/14-chistye-
TOMOTE€HHEIE CMECH. veshchestva-i-smesi.html
l'azoo0pasnbie (BO3aYX,

MIPUPOTHBINA ras),
KUJKHE (HedTB),
TBEpJIbIe CMECH (TOpPHBIC
MOpOJIbI,  KyJIMHApPHBIC
CMECH M CHHTETHYECKHUE
MOIOIITHE CpEJ/ICTBA).
MaccoBas OIS
BEIIECTBA B  CMECH.
O0beMHas 1014,

Hroro no pazneny 18

Paznen 3. SIBienusi, npoucxoasinye ¢ BemecTBaMu

3.1 | Pa3genenne cMmecel. 10 |1 https://videouroki.net/
video/18-razdelenie-
smesej.html

3.2 | XUMHYECKHE pEaKIUu 8 1 https://videouroki.net/

KaK porecc
NpEeBpallleHus]  OJHHX
BEILIECTB B JIPyTHE

video/20-himicheskie-
reakcii-usloviya-

protekaniya-i-
prekrashcheniya-

himicheskih-reakcij.html



https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/20-himicheskie-reakcii-usloviya-protekaniya-i-prekrashcheniya-himicheskih-reakcij.html
https://videouroki.net/video/18-razdelenie-smesej.html
https://videouroki.net/video/18-razdelenie-smesej.html
https://videouroki.net/video/18-razdelenie-smesej.html
https://videouroki.net/video/14-chistye-veshchestva-i-smesi.html
https://videouroki.net/video/14-chistye-veshchestva-i-smesi.html
https://videouroki.net/video/14-chistye-veshchestva-i-smesi.html
https://videouroki.net/video/12-otnositelnaya-atomnaya-i-molekulyarnaya-massy.html
https://videouroki.net/video/12-otnositelnaya-atomnaya-i-molekulyarnaya-massy.html
https://videouroki.net/video/12-otnositelnaya-atomnaya-i-molekulyarnaya-massy.html
https://videouroki.net/video/06-himicheskie-znaki-i-formuly.html
https://videouroki.net/video/06-himicheskie-znaki-i-formuly.html
https://videouroki.net/video/06-himicheskie-znaki-i-formuly.html
https://videouroki.net/video/04-nablyudenie-za-goryashchej-svechoj-ustrojstvo-i-rabota-spirtovki.html
https://videouroki.net/video/04-nablyudenie-za-goryashchej-svechoj-ustrojstvo-i-rabota-spirtovki.html

Hroro no pazneny

18

Pa3pen 4. Paccka3bl MO0 XUMHUH

4.1 | Begaromuecs pycckue
YYEHbIE-XUMUKHU.
Ku3up 1 1eITeILHOCTD
M. B. Jlomonocona, /.
. Mennemneena,

A. M. byrtneposa.
MHoroo0pasue BeuiecTn
Y peakiui

https://videouroki.net/
video/22-rasskazy-ob-
uchyonyh.html

Hroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

68

KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHUE

7 KNACC
Ne Tema KoanuectB | /ara
n/n 0 4acoB
Ne Tema Koa-Bo | /lara
4acoB



https://videouroki.net/video/22-rasskazy-ob-uchyonyh.html
https://videouroki.net/video/22-rasskazy-ob-uchyonyh.html
https://videouroki.net/video/22-rasskazy-ob-uchyonyh.html

Beoaueiit uHcTpykTaxk no Th. Xumus kak 4acTb €CTECTBO3HAHUSI.
[Tpenmer xumuun. PU3NYECKHUE TEIA U BEIIECTBA.

2 CaoiicTBa BeuecTB. [I[ppuMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.

3 Atom. CTpoeHue aToma.

4 Snpo. Ctpoenue saapa.

5 [Tepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB.

6 Kuznp u nestenpHocth JI.M. Mennaeneena.

7 HalGnronenne kak OCHOBHOM METO/] TIO3HAHUS OKPYKAIOIIETO MHpA.
YcnoBus npoBeieHUs: HAOII0ISHUSI.

8 I'unotesa. DkcniepumenT. BoiBoa. CTpoeHue miaMeHu.

9 Jlaboparopus u o0opyaoBaHUE.

10 [Tpaktrueckas padota Ne 1«IIpaBuiia TeXHUKH 0€30MTACHOCTH TIPH
paboTte B kabMHETE XUMHH. 3HAKOMCTBO C Ja00OpaTOPHBIM
000pyZ0BaHHEM: YCTPOMCTBO, HA3HAUCHHUE, TIPUEMBI OOPAIIICHUSD.
WNuctpykrax no Th.

11 [Tpaktuueckas padora Ne 2 «HabmoaeHue 3a ropsieil CBeUOi.
YcrpoiicTBo 1 padota ciuproBku». MHCcTpykTax mo Th.

12 MogaenupoBaHnue.

13 XUMHUYECKUH dIeMEHT. XUMHYecKHe 3Haku. X 0003HaueHue,
MIPOU3HOIICHHE.

14 Xumuaeckue Gopmyibl BemecTB. [IpocTeie 1 clio)KHBIC BEIIECTBA.
WNunexcel u koapuimeHTsl. KauecTBEHHBIN 1 KOTUYEeCTBEHHBIH
COCTaB BELIECTBA.

15 | Xumus n pusuka.

16 | Xumus u pusuka.

17 | ArperatHble COCTOSIHUSI BEIIECTB.

18 ArperaTHble COCTOSIHUS BEILIECTB.

19 | Xumus u reorpagusi.

20 Xumus 1 OMOJIOTHSL.

21 XuMus u OUONOTHS.

22 KauectBennsie peakuuu. Paco3HaBaHue BEIIECTB C IOMOUIbIO
Ka4E€CTBEHHBIX PEaKIUM.

23 AHanutryeckuit curnan. OnpenensieMoe BEIECTBO U PEAKTUB HA HETO.

24 O06o001eHre U cucTeMaTr3aIis 3HaHUK 10 TeMe « XUMHUS B IIEHTPE

CCTCCTBO3HAHUA.




25 | O606meHre u cucTeMaTu3alns 3HaHU| 10 TeMe «XHUMHUsI B IICHTpe
€CTECTBO3HAHUSY.

26 Kontposbnass pabdora Nel mno Tteme «XuMHd B LEHTpE
€CTECTBO3HAHUSY.

27 | OTHOCUTENbHAS aTOMHAsI U MOJIEKYJISIpHAsE Macca.

28 OTHOCUTENbHAs aTOMHAs U MOJIEKYJISipHasi Macca.

29 MaccoBast 10711 XMMHYECKOTO 3JIEMEHTA B CJI0KHOM BEILIECTBE U €€
pacyeT 1o (hopmyJie BeIEeCTBa.

30 | MaccoBas 10715 XUMUYECKOTO 3JIEMEHTA B CJIOKHOM BEILIECTBE U €€
pacyeT 1o (GopmyJie BEIECTBA.

31 YucThle BelecTBa U cMecu. I 'eTeporeHHbIe 1 TOMOT€HHBIE CMECH.

32 ["a3006paznble (BO3LyX, MPUPOIHBII ra3), )kuakue (HedThb), TBepbIe
cMmecH (TOpHbIE OPO/Ibl, KYJIMHAPHBIE CMECU U CUHTETUYECKUE
MOIOIIIME CPEJICTBA).

33 Oo6wemuas noms raza B cmecu. CoctaB aTMoc(hepHOTO BO3IyXa H
MIPUPOJIHOTO Ta3a.

34 | Pacuer oObema 10111 ra3a B CMECH 110 €ro 00beMy U Ha00O0POT.

35 | MaccoBas 107 BEIIECTBA B paCTBOPE.

36 | PacTBopuTens U pacTBOPEHHOE BelIeCcTBO. PacueT macchl
PacTBOPEHHOIO BELIECTBA I10 Macce pacTBOpa U MacCOBOM J10Jie
pacTBOPEHHOIO BELIECTBA.

37 KonnenTtpanus.

38 [Ipaktuueckas padota Ne3 «IIpuroTtoBiienue pactBopa ¢ 3aaHHOU
MAacCOBOM J10JIel pacTBOPEHHOT0 BemecTBay. MuctpykTax no Th.

39 IIoHsATHE O YNCTOM BELIECTBE U IIPUMECH.

40 MaccoBas 1011 mpuMecH B 00pasliie UCXOIHOTO BEIIECTBA.

41 OcHoBHoOe BeliecTBO. Pacuer Macchl OCHOBHOTO BEIIECTBA IO Macce
BELIECTBA, CONEPIKALLETO ONPEAEIEHHYIO MACCOBYIO JIOJII0 PUMECEH.

42 O06o0011eHre U cucTeMaTu3alus 3HaHU|, PelIeHre 3a1a4 1
YIOpaKHEHHM 10 TeMe «MaTtemMaTuka B XUMHAW.

43. | O600menue U cucTeMaTH3alus 3HaHUH, peleHne 3a1a4 1
YIOpaKHEHHM 1o TeMe «MaTtemMaTuka B XUMHAW.

44 KonTpoasnast padora Ne2 mo teme «MaTemaTuka B XUMUN.

45 Paznenenue cmeceil.

46 | ®uibTpoBaHUE B 1a00paTOpuu, OBITY U Ha IPOU3BOJICTBE.

47 [Tonsitue o punbTpare.

48 Ancop6umst. [TorsTre 06 agcopOum U aacopOeHTax.

49 AKTHUBUPOBAHHBIN YroJib KaK BaXHEHUIIHA a1cOpOCHT. Y CTPOHCTBO




MMpOTHUBOrasa.

50 | Auctmnnsauus (meperoHka) Kak MpoLece BbIIEICHUs BEIECTBa U3
JKUJKON CMECH.

51 JuctunnupoBaHHas Boja 1 o01actu ee npuMeHeHus. Kpucrannuszanus
WM BblIIapUBaHUE B JabopaTtopuu (KpUCTaLIU3aTOPhl U papPopoBbIe
YaIIKH JUIsl BRIIAPUBAHMsI) U IPUPOJIE.

52 [leperonka nedgtu. HedrenpoayKkror.

53 @pakIMOHHas NEPETOHKA KUJIKOTO BO31yXa.

54 [TpakTudeckast pabota Ne 4 «O4uncTka MOBapEHHOMN COIHY.
Nuctpykrax o Th.

55 XHUMHUYECKUE PEAKLIUN KAK IIPOLIECC NIPEBPALICHUS OJIHUX BEIECTB B
JIpyrue.

56 XHUMHUYECKUE PEAKIIUN KAK IIPOLIECC NIPEBPALICHUS OJIHUX BEILIECTB B
JIpyTHe.

57 | YcnoBus nmpoTeKaHus U NPEKPaIICHUs] XUMUYECKUX PEaKIUil.

58 | ConpukocHoBeHHE (KOHTAKT) BelecTB, HarpeBanue. Karanuzarop.
Wurubutop. YnpanieHue peakiusiMu TOPEHHUSL.

59 | IIpu3Haku XMMHUYECKHX peaKkiuil: W3MEHEHHE I[BETa, 00pa3oBaHHE
0cCaJika, paCTBOPEHHE MOJyYEHHOT0 0CaJKa, BhIJCIICHUE Ta3a,
NOSIBJICHUE 3aI1axa, BbLACIECHUE WIN NOIVIONIEHUE TEIUIOTHI.

60 O00011IeHNE B CHCTEMATH3AIMs 3HAHWUH 110 TeMe «SIBaeHus,
IIPOUCXOSIINE C BELMIECTBAMUY.

61 O00011IeHNE M CHCTEMATH3aIMs 3HAHWH 110 TeMe «SIBaeHus,
IPOUCXOSIINE C BELIECTBAMUY.

62 KonTpoasnas padora Ne 3 mo teme «SIBJIeHUS, TPOUCXOISIIHE C
BEIIECTBAMUY.

63 Beraaroniyecs: pycCKue y4eHbIe-XUMUKH.

64 Kusnb u gesrensHocts M. B. Jlomonocoga.

65. | Ilpomexyrtounas arrectanus. KontponabsHas padora.

66 Kuznp n gesrensHocTh . 1. Menaeneena,

67. | )Kusnb u nesrensHocTh A. M. bytneposa.

68. | MHorooOpa3ue XMMUYECKHX BEILECTB.




